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(54) COMMUNICATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
communication apparatus capable of performing various 
near field communication that corresponds to needs or 
the like. 

SOLUTION: NFC (near field communication) 
communication apparatuses 1 to 3 have two features in 
that each can perform communication in two 
communication modes and that each can perform data 
transmission at a plurality of transfer rates. The two 
communication modes consist of a passive mode and an 
active mode. In the passive mode, between the NFC 
communication apparatuses 1 and 2, for example, the 
NFC communication apparatus 1 transmits data to the 
NFC communication apparatus 2 by modulating 
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electromagnetic waves generated by itself, while the NFC communication apparatus 2 
transmits data to the NFC communication apparatus 1 by performing load modulation on the 
electromagnetic waves generated by the NFC communication apparatus 1 . Alternatively, in 
the active mode, either of the NFC communication apparatuses 1 and 2 transmits data by 
modulating electromagnetic waves generated by itself. The present invention can be applied 
to, for example, an IC card system, etc. 
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PROBLEM TO BE SOLVED: To provide a 
communication apparatus capable of performing 
various near field communication that 
corresponds to needs or the like. 
SOLUTION: NFC (near field communication) 
communication apparatuses 1 to 3 have two 
.features in that each can perform communication 
in two communication modes and that each can 
perform data transmission at a plurality of 
transfer rates. The two communication modes 
consist of a passive mode and an active mode. In 



___the passive mode, between the NFC 

communication apparatuses 1 and 2, for example, 
the NFC communication apparatus 1 transmits 
data to the NFC communication apparatus 2 by 
modulating electromagnetic waves generated by 
itself, while the NFC communication apparatus 2 
transmits data to the NFC communication 
apparatus 1 by performing load modulation on 
the electromagnetic waves generated by the NFC communication apparatus 1 . 
Alternatively, in the active mode, either of the NFC communication apparatuses 1 and 2 
transmits data by modulating electromagnetic waves generated by itself. The present 
invention can be applied to, for example, an IC card system, etc. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the communication apparatus which can be made to perform 
performing various contiguity communications according to needs etc. especially, for 
example about a communication apparatus. 
[Background of the Invention] 
[0002] 

As a system which performs contiguity communication, IC (Integrated Circuit) system is 
known widely, for example. In an IC card system, when reader/writer generates 
electromagnetic waves, what is called the RF (Radio Frequency) field (magnetic field) is 
formed. And by electromagnetic induction, if an IC card approaches reader/writer, an IC 
card will perform data communications between reader/writers while receiving supply of 
a power supply (for example, patent documents 1). 
[Patent documents 1] JP,10-13312,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0003] 

By the way, as specification of the IC card system carried out now, there are some which 

are called Type A, Type B, and Type C, for example. 

[0004] 

Type A is adopted as Philips's MIFARE method, and for the data communications from 
reader/writer to an IC card. Encoding of the data based on Miller is performed and 
encoding of the data based on Manchester is carried out to the data communications from 
an IC card to reader/writer. In Type A, 106k bps (kilo bit per second) is adopted as a 
transmission rate of data. 
[0005] 

In Type B, encoding of the data based on NRZ is carried out to the data communications 
from reader/writer to an IC card, and encoding of the data which NRZ-L twists for the 
data communications from an IC card to reader/writer is carried out to them. In Type B, 
106k bps is adopted as a transmission rate of data. 
[0006] 

Type C is adopted as a FeliCa method of Sony Corp. which is this applicant, and 
encoding of the data based on Manchester is carried out to the data communications 
between reader/writer and an IC card. In Type C, 212k bps is adopted as a transmission 
rate of data. 
[0007] 

Therefore, it was difficult from a user getting confused to newly introduce the IC card of 
the type of another side into the service as which Type A or C is adopted, since 
transmission rates differ by Types A (or the type B) and C for example, when a 
transmission rate is observed. 
[0008] 



Although it is expected that the IC card system in which the data communications in 
424k bps, 848k bps as a future more high-speed data rate, etc. are possible appears, it is 
necessary to aim at coexistence (compatibility) with the existing IC card system in that 
case. 
[0009] 

In the former, reader/writer, By modulating the electromagnetic waves (corresponding 
subcarrier) which self generates, transmit to an IC card and data an IC card, In order to 
transmit data to reader/writer by carrying out the load abnormal conditions of the 
electromagnetic waves (corresponding subcarrier) which reader/writer generates, even if 
it was a case where data was exchanged, reader/writer always needed to be temporarily 
passed by IC cards. 
[0010] 

However, electromagnetic waves are generated, the IC cards itself are IC cards and it is 
expected that the request of exchanging data directly also increases from now on. 
[0011] 

This invention is made in view of such a situation, and enables it to perform various 
contiguity communications. 
[Means for Solving the Problem] 
[0012] 

A communication apparatus of this invention a primary detecting element which detects 
RF (Radio Frequency) field by electromagnetic waves from other devices, and by 
generating electromagnetic waves, According to an electromagnetic wave output part 
which forms RF fields, and data which should be transmitted to other communication 
apparatus, by modulating electromagnetic waves, A transmission section which transmits 
data with a transmission rate predetermined [ of two or more transmission rates ], When it 
judges with the ability of a transmission rate to be changed based on data which was 
provided with a receive section which receives data transmitted from other 
communication apparatus, and was received in a receive section, a transmission rate is 
changed and other communication apparatus and data exchange are performed. 
[0013] 

In a communication apparatus of this invention, when a primary detecting element 
detects RF fields by electromagnetic waves from other devices and an electromagnetic 
wave output part generates electromagnetic waves, RF fields are formed. While a 
transmission section transmits data with a transmission rate predetermined [ of two or 
more transmission rates ] by modulating electromagnetic waves according to data which 
should be transmitted to other communication apparatus, a receive section receives data 
transmitted from other communication apparatus. And when it judges with the ability of a 
transmission rate to be changed based on data received in a receive section, a 
communication apparatus changes a transmission rate and performs other communication 
apparatus and data exchange. 
[Effect of the Invention] 
[0014] 

According to this invention, various contiguity communications are attained. 

[Best Mode of Carrying Out the Invention] 

[0015] 

Hereafter, an embodiment of the invention is described with reference to drawings. 



[0016] 

Drawing 1 shows the example of composition of the 1 embodiment of the 
communications system (the system refers to the thing which two or more devices 
combined logically, and it is not asked whether the device of each composition is in the 
same case) which applied this invention. 
[0017] 

In drawing 1 , the communications system comprises three NFC communication 
apparatuses 1, 2, and 3. NFC communication apparatuses 1 thru/or 3 — each can perform 
now contiguity communication (NFC (NearField Communication)) by electromagnetic 
induction which uses the subcarrier of single frequency among other NFC 
communication apparatuses. 
[0018] 

Here, as frequency of the subcarrier which NFC communication apparatuses 1 thru/or 3 
use, 13.56 MHz of an ISM (Industrial Scientific Medical) band, etc. are employable, for 
example. 
[0019] 

The communication which means, and the devices (case) which communicate contact and 
performs communication from which the distance of the devices with which contiguity 
communication communicates is set to less than several 10 cm, and becomes possible is 
also included. 
[0020] 

While the communications system of drawing 1 makes reader/writer one or more [ of 
NFC communication apparatuses 1 thru/or 3 ], That it is employable as an IC card system 
which makes one or more [ other ] an IC card, of course, NFC communication 
apparatuses 1 thru/or 3 - it is also possible to adopt each as communications systems, 
such as PDA (Personal Digital Assistant), PC (Personal Computer), a cellular phone, a 
wrist watch, and a pen. That is, NFC communication apparatuses 1 thru/or 3 are devices 
which perform contiguity communication, and are not limited to an IC card, 
reader/writer, etc. of an IC card system. 
[0021] 

NFC communication apparatuses 1 thru/or 3 have two features that communication by 
two communicate modes is possible, and that the data communications by two or more 
transmission rates are possible to the 2nd, in the 1st. 
[0022] 

There are the passive mode and an active mode as two communicate modes. When it 
takes notice of communication of NFC communication apparatuses 1 thru/or 3 and 
between NFC communication apparatuses 1 and 2 now, in the passive mode. NFC 
communication apparatuses 1 which are one NFC communication apparatuses of NFC 
communication apparatuses 1 and 2 as well as the conventional IC card system 
mentioned above, Transmit to NFC communication apparatuses 2 which are NFC 
communication apparatuses of another side by modulating the electromagnetic waves 
(corresponding subcarrier) which self generates, and data NFC communication 
apparatuses 2, By carrying out the load abnormal conditions of the electromagnetic 
waves (corresponding subcarrier) which NFC communication apparatuses 1 generate, 
data is transmitted to NFC communication apparatuses 1 . 
[0023] 



On the other hand, in an active mode, all of NFC communication apparatuses 1 and 2 
transmit data by modulating the electromagnetic waves (corresponding subcarrier) which 
self generates. 
[0024] 

When performing contiguity communication by electromagnetic induction here, 
electromagnetic waves are outputted first, communication is started and the device which 
has the communicative leadership so to speak is called an initiator. An initiator transmits 
a command to a communications partner, and although the communications partner is a 
form where the response to the command is returned and contiguity communication is 
performed, it calls a target the communications partner which returns the response to the 
command from an initiator. 
[0025] 

For example, supposing NFC communication apparatuses 1 start the output of 
electromagnetic waves and start communication with NFC communication apparatuses 2 
now, as shown in drawing 2 and drawing 3 , NFC communication apparatuses 1 will serve 
as an initiator, and NFC communication apparatuses 2 will serve as a target. 
[0026] 

And as shown in drawing 2 . in the passive mode, NFC communication apparatuses 1 
which are initiators continue outputting electromagnetic waves, and them NFC 
communication apparatuses 1, While transmitting data to NFC communication 
apparatuses 2 which are targets by modulating the electromagnetic waves which self is 
outputting, NFC communication apparatuses 2 transmit data to NFC communication 
apparatuses 1 by carrying out the load abnormal conditions of the electromagnetic waves 
which NFC communication apparatuses 1 which are initiators are outputting. 
[0027] 

On the other hand, in an active mode, as shown in drawing 3 . NFC communication 
apparatuses 1 which are initiators transmit data to NFC communication apparatuses 2 
which are targets by starting the output of electromagnetic waves in person and 
modulating the electromagnetic wave, when self transmits data. And NFC 
communication apparatuses 1 suspend the output of electromagnetic waves after the 
sending end of data. NFC communication apparatuses 2 which are targets also transmit 
data to NFC communication apparatuses 1 which are initiators by starting the output of 
electromagnetic waves in person and modulating the electromagnetic wave, when self 
transmits data. And NFC communication apparatuses 2 suspend the output of 
electromagnetic waves after the sending end of data. 
[0028] 

NFC communication apparatuses 1 thru/or 3 mention later the 2nd focus that the data 

communications by two or more transmission rates are possible. 

[0029] 

Although the communications system is constituted from drawing 1 by three NFC 
communication apparatuses 1 thru/or 3, the NFC communication apparatuses which 
constitute a communications system may not be limited to three, and may be 2 or 4 or 
more. A communications system can also be constituted including an IC card, 
reader/writer, etc. which constitute everything but NFC communication apparatuses, for 
example, the conventional IC card system. 
[0030] 



Next, drawing 4 shows the example of composition of NFC communication apparatuses 
1 of drawing 1 . Since other NFC communication apparatuses 2 and 3 of drawing 1 as 
well as NFC communication apparatuses 1 of drawing 4 are constituted, the explanation 
is omitted. 
[0031] 

The antenna 1 1 constitutes the coil of a closed loop, is that the current which flows into 
this coil changes, and outputs electromagnetic waves. Current flows into the antenna 1 1 
because the magnetic flux which passes along the coil as the antenna 1 1 changes. 
[0032] 

The receive section 12 receives the current which flows into the antenna 1 1, performs 
alignment and detection, and outputs to the demodulation section 13. The demodulation 
section 13 restores to the signal supplied from the receive section 12, and supplies it to 
the decode part 14. The decode part 14 decodes the Manchester code as a signal supplied 
from the demodulation section 13, etc., and supplies the data obtained as a result of the 
decoding to the data processing part 15. 
[0033] 

The data processing part 15 performs predetermined processing based on the data 
supplied from the decode part 14. The data processing part 15 supplies the data which 
should be transmitted to other devices to the encode part 16. 
[0034] 

The encode part 16 encodes the data supplied from the data processing part 15 to a 
Manchester code etc., and supplies it to the selecting part 17, for example. The selecting 
part 17 chooses either the modulation part 19 or the load modulation parts 20, and outputs 
the signal supplied to the selected one of it from the encode part 16. 
[0035] 

Here, the selecting part 17 chooses the modulation part 19 or the load modulation part 20 
according to control of the control section 21. Communicate mode is the passive mode, 
and the control section 21 makes the load modulation part 20 choose it as the selecting 
part 17, when NFC communication apparatuses 1 serve as a target. The control section 21 
makes the modulation part 19 choose it as the selecting part 17, when communicate mode 
is an active mode, or when communicate mode is the passive mode and NFC 
communication apparatuses 1 serve as an initiator. Therefore, although communicate 
mode is the passive mode and the signal which the encode part 16 outputs is supplied to 
the load modulation part 20 via the selecting part 17 in the case where NFC 
communication apparatuses 1 serve as a target, it is supplied to the modulation part 1 9 via 
the selecting part 17 in other cases. 
[0036] 

The electromagnetic wave output part 18 sends the current for making the subcarrier 
(electromagnetic waves) of single predetermined frequency emit from the antenna 1 1 
through the antenna 11. The electromagnetic wave output part 18 modulates the 
modulation part 19 according to the signal to which the subcarrier as current sent through 
the antenna 1 1 is supplied from the selecting part 17. Thereby, from the antenna 1 1, the 
electromagnetic waves which modulated the subcarrier according to the data which the 
data processing part 15 outputted to the encode part 16 are emitted. 
[0037] 

The load modulation part 20 changes impedance when the coil as the antenna 1 1 is seen 



from the exterior according to the signal supplied from the selecting part 17. When other 
devices output the electromagnetic waves as a subcarrier, RF fields (magnetic field) are 
formed in the circumference of the antenna 1 1, and impedance when the coil as the 
antenna 1 1 is seen changes, the RF fields around the antenna 1 1 also change. The 
subcarrier as electromagnetic waves which other devices are outputting is modulated by 
this according to the signal supplied from the selecting part 17, and the data which the 
data processing part 15 outputted to the encode part 16 is transmitted to other devices 
which are outputting electromagnetic waves. 
[0038] 

Here, as a modulation method in the modulation part 19 and the load modulation part 20, 
amplitude modulation (ASK (Amplitude Shift Keying)) is employable, for example. 
However, it is not limited to ASK and the modulation method in the modulation part 19 
and the load modulation part 20 can adopt PSK (Phase Shift Keying), and QAM 
(Quadrature Amplitude Modulation) and others. It is not limited for the modulation factor 
of amplitude to numerical values, such as 8% to 30%, 50%, and 100 etc.%, and what is 
necessary is just to choose a suitable thing. 
[0039] 

The control section 21 controls each block which constitutes NFC communication 
apparatuses 1 . The power supply section 22 supplies a power supply required for each 
block which constitutes NFC communication apparatuses 1 . Since a figure becomes 
complicated, the graphic display showing controlling each block whose control section 
21 constitutes NFC communication apparatuses 1 by drawing 4 of a line, and the graphic 
display of the line whose power supply section 22 means supplying a power supply in 
each block which constitutes NFC communication apparatuses 1 have been omitted. 
[0040] 

In the above-mentioned case, in the decode part 14 and the encode part 16, processed 
here the Manchester code adopted by the above-mentioned type C, but. In the decode part 
14 and the encode part 16, process is able to choose one from two or more kinds of 
numerals, such as not only a Manchester code but a modified mirror adopted by Type A, 
and NRZ adopted by Type C, and to make it. 
[0041] 

Next, drawing 5 shows the example of composition of the demodulation section 13 of 

drawing 4 . 

[0042] 

At drawing 5, the demodulation section 13 comprises N demodulation section 32 i which 

is 3 1 or 2 or more selecting parts thru/or 32 n, and the selecting part 33. 

[0043] 

According to control of the control section 21 ( drawing 4 ), out of N demodulation section 
32 i thru/or 32 N , the selecting part 31 chooses one demodulation section 32 n (n= 1, 2, 
N), and supplies the signal which the receive section 12 outputs to the selected 
demodulation section 32 n . 
[0044] 

Demodulation section 32 n restores to the signal transmitted with the n-th transmission 
rate, and supplies it to the selecting part 33. Here, demodulation section 32 n and 
demodulation section 32 n ' (n!=n') restores to the signal transmitted with a different 
transmission rate. Therefore, the demodulation section 13 of drawing 5 can restore now 



to the signal transmitted with the 1st thru/or Nth N kinds of transmission rate. As N kinds 
of transmission rates, 106k bps mentioned above, 212k bps, 424k bps, 848k bps, etc. are 
employable, for example. That is, the transmission rate already adopted in contiguity 
communication of the existing IC card system etc. and the other transmission rate can be 
included in N kinds of transmission rates, for example. 
[0045] 

According to control of the control section 21, out of N demodulation section 32 i thru/or 
32 N , the selecting part 33 chooses one demodulation section 32 n? and supplies the 
demodulation output obtained by the demodulation section 32 n to the decode part 14. 
[0046] 

In the demodulation section 13 constituted as mentioned above, the control section 21 
(drawing 4 ), For example, N demodulation section 32 i thru/or 32 N are made to choose it 
as the selecting part 3 1 one by one, and, thereby, it is made to restore to the signal 
supplied via the selecting part 31 at demodulation section 32 i thru/or each 32 N from the 
receive section 12. And the control section 21 recognizes demodulation section 32 n 
which was able to recover normally the signal supplied via the selecting part 3 1 from the 
receive section 12, for example, and controls the selecting part 33 to choose the output of 
the demodulation section 32 n . The selecting part 33 chooses demodulation section 32 n 
according to control of the control section 21, and, thereby, the normal demodulation 
output obtained by demodulation section 32 n is supplied to the decode part 14. 
[0047] 

Therefore, in the demodulation section 13, it can restore to the signal transmitted with the 

arbitrary transmission rates of N kinds of transmission rates. 

[0048] 

demodulation section 32 i thru/or 32 N output a demodulation output, only when it is able 
to be got over normally, and when it is not able to be got over normally, it does not 
output it at all it can be made like (for example, it becomes high impedance). In this 
case, the selecting part 33 takes the logical sum of all the outputs of demodulation section 
32 i thru/or 32 N , and should just output it to the decode part 14. 
[0049] 

Next, drawing 6 shows the example of composition of the modulation part 19 of drawing 
4. 

[0050] 

At drawing 6 , the modulation part 19 comprises N modulation part 42 i which is 41 or 2 

or more selecting parts thru/or 42 N , and the selecting part 43. 

[0051] 

According to control of the control section 21 (drawing 4 ), out of N modulation part 42 i 
thru/or 42 N , the selecting part 41 chooses one modulation part 42 n (n= 1, 2, N), and 
supplies the signal which the selecting part 17 (drawing 4) outputs to the selected 
modulation part 42 n . 
[0052] 

Modulation part 42 n is modulated according to the signal to which the subcarrier as 
current which flows into the antenna 1 1 is supplied from the selecting part 41 via the 
selecting part 43 so that transmission of data may be performed with the n-th 
transmission rate. Here, modulation part 42 n and modulation part 42 n ' (n!=n') modulates 
a subcarrier with a different transmission rate. Therefore, the modulation part 19 of 



drawing 6 can transmit data now with the 1st thru/or Nth N kinds of transmission rate. As 
N kinds of transmission rates, the same transmission rate as the ability to restore to the 
demodulation section 13 of drawing 5 is employable, for example. 
[0053] 

The selecting part 43 chooses the same modulation part 42 n as the selecting part 41 
choosing from N modulation part 42 i thru/or 42 n according to control of the control 
section 21, and electrically connects the modulation part 42 n and the antenna 11. 
[0054] 

In the modulation part 19 constituted as mentioned above, the control section 21 ( drawing 
4), For example, make N modulation part 42 i thru/or 42 n choose it as the selecting part 
41 one by one, and by this, According to the signal supplied to modulation part 42 i 
thru/or each 42 N from the selecting part 41, the subcarrier as current which flows into the 
antenna 1 1 is modulated via the selecting part 43. 
[0055] 

Therefore, in the modulation part 1 9, a subcarrier can be modulated and data can be 
transmitted so that data may be transmitted with the arbitrary transmission rates of N 
kinds of transmission rates. 
[0056] 

Since it is constituted like the modulation part 19 of drawing 6 for example, the load 

modulation part 20 of drawing 4 omits the explanation. 

[0057] 

As mentioned above, in NFC communication apparatuses 1 thru/or 3, while modulating a 
subcarrier to the signal of the data transmitted with the transmission rate of either of N 
kinds of transmission rates, it can restore to the signal of the data transmitted with the 
transmission rate of either of N kinds of transmission rates. And as mentioned above, the 
transmission rate already adopted in contiguity communication of the existing IC card 
systems (FeliCa method etc.) etc. and the other transmission rate can be included in N 
kinds of transmission rates, for example. Therefore, according to NFC communication 
apparatuses 1 thru/or 3, between each, data can be exchanged with any transmission rate 
of N kinds of the transmission rate. According to NFC communication apparatuses 1 
thru/or 3, data can be exchanged with the transmission rate which the IC card and 
reader/writer have adopted also between the IC card and reader/writer which constitute 
the existing IC card system. 
[0058] 

And as a result, even if it introduces NFC communication apparatuses 1 thru/or 3 into the 
service as which the existing contiguity communication is adopted, a user cannot get 
confused, therefore the introduction can be performed easily. NFC communication 
apparatuses 1 thru/or 3 can be easily introduced also into the service as which the 
contiguity communication by the high-speed data rate it is expected to be to appear in the 
future is adopted, aiming at coexistence with the existing contiguity communication. 
[0059] 

Since the data communications in the active mode which transmits data when self besides 
the passive mode adopted by the conventional contiguity communication outputs 
electromagnetic waves in NFC communication apparatuses 1 thru/or 3 are possible, Even 
if it does not pass other devices, such as reader/writer, data can be exchanged directly. 
[0060] 



Next, drawing 7 shows other examples of composition of the demodulation section 13 of 
drawing 4 . About the case in drawing 5 , and the corresponding portion, the same 
numerals are attached among the figure, and, below, the explanation is omitted suitably. 
That is, the demodulation section 13 of drawing 7 is constituted fundamentally like the 
case [ the selecting part 3 1 is not formed and also ] in drawing 5 . 
[0061] 

That is, the signal which the receive section 12 outputs in the embodiment of drawing 7 is 
simultaneously supplied to demodulation section 32 i thru/or 32 N , and the signal from 
the receive section 12 restores to it simultaneously by demodulation section 32 i thru/or 
32 N . And the control section 21 recognizes demodulation section 32 n which was able to 
restore to the signal from the receive section 12 normally, for example, and controls the 
selecting part 33 to output the demodulation section 32 n . The selecting part 33 chooses 
demodulation section 32 „ according to control of the control section 21, and, thereby, the 
normal demodulation output obtained by demodulation section 32 n is supplied to the 
decode part 14. 
[0062] 

It is necessary to make demodulation operation always perform to demodulation section 
32 i thru/or 32 N in the embodiment of drawing 7 . On the other hand, in the embodiment 
of drawing 5 , demodulation operation can be made to be able to perform only to what is 
chosen as the selecting part 31 of demodulation section 32 i thru/or the 32 N > and other 
things can stop operation. Therefore, from a viewpoint of saving the power consumption 
of a device, the composition of drawing 5 is more advantageous than drawing 7 . From a 
viewpoint of on the other hand obtaining a normal demodulation output at an early stage, 
the composition of drawing 7 is more advantageous than drawing 5 . 
[0063] 

Next, drawing 8 shows the example of composition of further others of the demodulation 

section 13 of drawing 4 . 

[0064] 

At drawing 8 , the demodulation section 13 comprises the variable rate demodulation 

section 51 and the rate primary detecting element 52. 

[0065] 

The variable rate demodulation section 51 restores to the signal supplied from the receive 
section 12 as a signal of the transmission rate according to the directions from the rate 
primary detecting element 52, and supplies the demodulated result to the decode part 14. 
The rate primary detecting element 52 detects the transmission rate of the signal supplied 
from the receive section 12, and it directs to the variable rate demodulation section 51 so 
that it may restore to the signal of the transmission rate. 
[0066] 

In the demodulation section 1 3 constituted as mentioned above, the signal which the 
receive section 12 outputs is supplied to the variable rate demodulation section 51 and the 
rate primary detecting element 52. The rate primary detecting element 52 directs to the 
variable rate demodulation section 5 1 so that the transmission rate of the signal supplied 
from the receive section 12 may detect any of the 1st thru/or Nth N kinds of transmission 
rate they are, for example and may restore to the signal of the transmission rate. And the 
variable rate demodulation section 51 restores to the signal supplied from the receive 
section 12 as a signal of the transmission rate according to the directions from the rate 



primary detecting element 52, and supplies the demodulated result to the decode part 14. 
[0067] 

Next, NFC communication apparatuses 1 thru/or 3 can become an initiator which outputs 
electromagnetic waves first and all starts communication. In an active mode, NFC 
communication apparatuses 1 thru/or 3 output electromagnetic waves in person, when 
becoming an initiator, or when becoming a target. 
[0068] 

When electromagnetic waves are outputted simultaneous [ of them / two or more ], it 
becomes impossible therefore, to communicate by collision (collision) arising in the state 
where NFC communication apparatuses 1 thru/or 3 are close. 
[0069] 

then, NFC communication apparatuses 1 thru/or 3 ~ only when it does not detect and 
exist [ whether the electromagnetic waves (RF fields to depend) from other devices exist, 
and ], each starts the output of electromagnetic waves and, thereby, prevents collision. 
Here, only when it does not detect and exist [ whether the electromagnetic waves from 
other devices exist, and ] in this way, the processing which starts the output of 
electromagnetic waves is called RFCA (RF Collision Avoidance) processing from the 
purpose of preventing collision. 
[0070] 

NFC communication apparatuses which try to become RFCA processing with an initiator 
(in drawing 1 .) There are two, the initial RFCA processing which one or more [ of NFC 
communication apparatuses 1 thru/or 3 ] performs first, and the response RFCA 
processing performed whenever the NFC communication apparatuses which start the 
output of electromagnetic waves during communication by an active mode tend to carry 
out the start. Only when it does not detect and exist [ whether the electromagnetic waves 
by other devices exist, and ] before starting the output of electromagnetic waves even if it 
is RFCA processing the first stage, and it is response RFCA processing, the point of 
starting the output of electromagnetic waves is the same. However, by RFCA processing 
and response RFCA processing, since existence of the electromagnetic waves by other 
devices is no longer detected, the time to the timing which must start the output of 
electromagnetic waves, etc. differ the first stage. 
[0071] 

Then, with reference to drawing 9 , RFCA processing is explained first the first stage. 
[0072] 

Drawing 9 shows the electromagnetic waves by which an output is started by RFCA 
processing the first stage. In drawing 9 (drawing 10 mentioned later is also the same), a 
horizontal axis expresses time and a vertical axis expresses the level of the 
electromagnetic waves which NFC communication apparatuses output. 
[0073] 

The NFC communication apparatuses which try to serve as an initiator, Are detecting the 
electromagnetic waves by other devices and the electromagnetic waves by other devices 
always, When only time Tidt+iixT rfw is not detected continuously, after it starts the 
output of electromagnetic waves and only time T i RF g passes since the output, 
transmission (Send Request) of data (a command is included) is started. 
[0074] 

Tidt in time Tidt+ nxT RF w is called initial delay time here, and if it is expressing the 



frequency of a subcarrier with f c , an adult value will be adopted from 4096/f c , for 
example, n is zero [ or more / 3 ] or less integers, and is generated using a random 
number, for example. T RF w is called RF waiting time, for example, 512/f c is adopted. 
Time Tirfg is called initial guard time, for example, an adult value is adopted from 5 ms. 
[0075] 

Reduction of a possibility of starting the output of electromagnetic waves is achieved to 
the timing that two or more NFC communication apparatuses are the same, by adopting n 
which is a random number as time TiDT + nxT RF w from which electromagnetic waves must 
not be detected. 
[0076] 

When NFC communication apparatuses start the output of electromagnetic waves by 
RFCA processing the first stage, the NFC communication apparatuses serve as an 
initiator, but. When an active mode is set up as communicate mode at that time, the NFC 
communication apparatuses used as an initiator suspend the output of electromagnetic 
waves, after ending transmission of own data. On the other hand, as communicate mode, 
when the passive mode is set up, the NFC communication apparatuses used as an initiator 
continue the output of the electromagnetic waves started by RFCA processing the first 
stage as it is until communication with a target is completed thoroughly. 
[0077] 

Next, drawing 10 shows the electromagnetic waves by which an output is started by 

response RFCA processing. 

[0078] 

The NFC communication apparatuses which are going to output electromagnetic waves 
in an active mode, When the electromagnetic waves by other devices were detected and 
the electromagnetic waves by other devices are not detected in succession [ rfw / time 
Tadt+iixT ], After it starts the output of electromagnetic waves and only time T arfg 
passes since the output, transmission (Send Response) of data is started. 
[0079] 

Here, n and Trfw in time Tadt+hxTrfw are the same as that of the case in initial RFCA 
processing of drawing 9 . Tadt in time TADT+nxT RF w is called active delay time, for 
example, as for more than 768/f c , the value below 2559/f c is adopted. Time Tarfg is 
called active guard time, for example, an adult value is adopted from 1024/f c . 
[0080] 

In order to start the output of electromagnetic waves by RFCA processing the first stage 
so that clearly from drawing 9 and drawing 10 , In order for electromagnetic waves not to 
exist between initial delay time Tidt at least and to start the output of electromagnetic 
waves by response RFCA processing, electromagnetic waves must not exist between 
active delay time Tadt at least. 
[0081] 

And initial delay time Tidt from 4096/f c to being an adult value active delay time Tadt, 
Since more than 768/f c is a value below 2559/f c , when NFC communication apparatuses 
try to become an initiator, the state where electromagnetic waves do not exist rather than 
the case where it is going to output electromagnetic waves during communication by an 
active mode is necessity for a long time. Conversely, rather than the case where it tries to 
become an initiator, if it says, when NFC communication apparatuses tend to output 
electromagnetic waves during communication by an active mode, after being in the state 



where electromagnetic waves do not exist, electromagnetic waves must be outputted so 

much for between to a dish. This is based on the following reasons. 

[0082] 

That is, when NFC communication apparatuses communicate by an active mode, one 
NFC communication apparatuses output electromagnetic waves in person, transmit data, 
and suspend the output of electromagnetic waves after that. And the NFC communication 
apparatuses of another side start the output of electromagnetic waves, and transmit data. 
Therefore, in communication of the active mode, any NFC communication apparatuses 
may have suspended the output of electromagnetic waves. For this reason, when NFC 
communication apparatuses try to become an initiator, in order to check that 
communication of an active mode is not performed around the NFC communication 
apparatuses, the circumference of the NFC communication apparatuses which are trying 
to become an initiator is enough in other devices not outputting electromagnetic waves - 
it is necessary to carry out a time check 
[0083] 

On the other hand, in an active mode, as mentioned above, when an initiator outputs 
electromagnetic waves, data is transmitted to a target. And a target transmits data to an 
initiator by starting the output of electromagnetic waves, after an initiator suspends the 
output of electromagnetic waves. Then, after a target suspends the output of 
electromagnetic waves, by starting the output of electromagnetic waves, data is 
transmitted to an initiator and, as for an initiator, data is hereafter exchanged between an 
initiator and a target in a similar manner. 
[0084] 

Therefore, around the initiator which is communicating the active mode, and a target, 
When the NFC communication apparatuses which try to serve as an initiator exist, after 
one side of the initiators and targets which are communicating the active mode suspends 
the output of electromagnetic waves, Since electromagnetic waves do not exist in the 
meantime if time until another side starts the output of electromagnetic waves is long, the 
NFC communication apparatuses which try to serve as an initiator start the output of 
electromagnetic waves by RFCA processing the first stage. In this case, the 
communication of an active mode currently performed previously will be barred. 
[0085] 

For this reason, after being in the state where electromagnetic waves do not exist, he is 
trying to have to output electromagnetic waves for between to a dish so much in the 
response RFCA processing performed during communication of an active mode. 
[0086] 

Next, as drawing 9 explained, by RFCA processing, the NFC communication apparatuses 
which try to become an initiator start the output of electromagnetic waves, and perform 
transmission of data after that the first stage. Although the NFC communication 
apparatuses which try to become an initiator are starting the output of electromagnetic 
waves, it becomes an initiator and the NFC communication apparatuses which exist in the 
position close to the initiator serve as a target, An initiator must specify the target which 
exchanges the data, in order to carry out an exchange of a target and data. For this reason, 
an initiator requires NFCID (NFC Identification) as information which specifies each 
target from one or more targets which exist in the position close to that initiator, after 
starting the output of electromagnetic waves by RFCA processing the first stage. And the 



target which exists in the position close to an initiator transmits NFCID which specifies 

self to an initiator according to the demand from an initiator. 

[0087] 

Although an initiator specifies a target and exchanges data between the specified target 
by NFCID transmitted from a target as mentioned above, The processing specified by the 
NFCID is called SDD (Single Device Detection) processing in the target with which an 
initiator exists in the circumference (approaching position). 
[0088] 

Here, in SDD processing, although an initiator requires NFCID of a target, this demand is 
performed, when an initiator transmits the frame called a polling request frame. If a 
polling request frame is received, a target will determine own NFCID with a random 
number, and will transmit the frame called the polling response frame which has arranged 
the NFCID, for example. An initiator is receiving the polling response frame transmitted 
from a target, and recognizes NFCID of a target. 
[0089] 

By the way, when an initiator requires the NFCID from the target of the circumference 
and two or more targets exist in the circumference of an initiator, NFCID may sometimes 
be transmitted [ of two or more of the targets / 2, as mentioned above ] simultaneously. In 
this case, NFCID transmitted from those two or more targets cannot carry out collision, 
and the initiator cannot recognize that NFCID that carried out collision. 
[0090] 

Then, SDD processing is performed by the method which used the time slot, for example, 

in order to avoid the collision of NFCID if possible. 

[0091] 

That is, drawing 1 1 shows the sequence of the SDD processing performed by the method 
which used the time slot. In drawing H , five target #1, #2, #3, #4, and #5 shall have 
existed in the circumference of the initiator. 
[0092] 

In SDD processing, although an initiator transmits a polling request frame, only 
predetermined time T d is set after completion of the transmission, and the time slot of the 
width of predetermined time T s is provided. Time T d is made into 512x64/f c , for example, 
and time T s as width of a time slot is made into 256x64/f c , for example. A time slot is 
specified by attaching the sequential number (integer) from [ from what is preceded most 
in time, for example ] 0. 
[0093] 

Although four, time-slot #0, #1, #2, and #3, are shown, for example, a time slot can be 
provided to 16 here at drawing 1 1 . An initiator specifies the number TSN of the time 
slots provided to a certain polling request frame, it is included in a polling request frame, 
and is transmitted to a target. 
[0094] 

A target receives the polling request frame transmitted from an initiator, and recognizes 
the number TSN of the time slots arranged at the polling request frame. A target 
generates the integer R of the range of or more 0TSN-1 with a random number, is the 
timing of time-slot #R specified for the integer R, and transmits the polling response 
frame which has arranged own NFCID. 
[0095] 



As mentioned above, since a random number determines a target, the time slot as timing 
which transmits a polling response frame, The timing to which two or more targets 
transmit a polling response frame will vary, and, thereby, if possible, the collision of the 
polling response frames which two or more targets transmit can be avoided. 
[0096] 

In a target, even if a random number determines the time slot as timing which transmits a 
polling response frame, The time slot to which two or more targets transmit a polling 
response frame may be in agreement, and, thereby, the collision of a polling response 
frame may arise. In [ in / at the embodiment of drawing 1 1 / time-slot #0 ] time-slot #1 
the polling response frame of target #4, In time-slot #2 the polling response frame of 
target #1 and #3, In time-slot #3, the polling response frame of target #2 is transmitted for 
the polling response frame of target #5, respectively, and the polling response frame of 
target #1 and #3 has produced collision. 
[0097] 

In this case, the initiator cannot receive normally the polling response frame of target #1 
and #3 which has produced collision. Therefore, again, an initiator transmits a polling 
request frame and, thereby, requires transmission of the polling response frame by which 
each NFCID has been arranged from target #1 and #3. target #1 which is in the 
circumference in an initiator hereafter thru/or #5 — transmission of the polling request 
frame by an initiator and transmission of the polling response frame by a target are 
repeatedly performed until it can recognize all NFCID. 
[0098] 

If all the target #1 thru/or #5 decide to return a polling response frame when an initiator 
transmits a polling request frame again, polling response frames may start collision again. 
Then, in a target, when a polling request frame is again received so much for time as a 
dish after receiving a polling request frame from an initiator, the polling request frame 
can be disregarded, for example. However, by the embodiment of drawing 1 1 , the polling 
request frame transmitted first is received in this case, Since the initiator cannot recognize 
NFCID of the target #1 and #3 about target #1 and #3 which have produced the collision 
of the polling response, an exchange of the data between target #1 or #3 can be 
performed. 
[0099] 

Then, an initiator about target #2 which was able to receive the polling response frame 
normally and has recognized the NFCID, #4, and #5. It removes temporarily from a 
communication object and this can be prevented from returning the polling response 
frame as a response to a polling request frame so that it may mention later. In this case, 
returning a polling response frame is set to target #1 and #3 which have not recognized 
NFCID by transmission of the first polling request frame to the polling request frame for 
the second time which an initiator transmits, therefore « while making small a possibility 
that polling response frames will start collision in this case ~ target #1 thru/or #5 - it 
becomes possible to recognize all NFCID. 
[0100] 

Here, a target will determine own NFCID with a random number, if a polling request 
frame is received as mentioned above (generation). For this reason, from a different 
target, the same NFCID is arranged at a polling response frame, and may be transmitted 
to an initiator. When the polling response frame by which the same NFCID has been 



arranged is received in a different time slot in an initiator, to an initiator. For example, a 
polling request frame can be made to transmit again like the case where polling response 
frames start collision. 
[0101] 

Here, as mentioned above, also between the IC card and reader/writer which constitute 
the existing IC card system, NFC communication apparatuses are the transmission rates 
which the IC card and reader/writer have adopted, and can exchange data. Now, when a 
target is an IC card of the existing IC card system, for example, SDD processing is 
performed as follows, for example. 
[0102] 

That is, the IC card an initiator starts the output of electromagnetic waves by initial 
RFCA processing, and is [ IC card ] a target acquires a power supply from the 
electromagnetic wave, and starts processing. That is, since a target is an IC card of the 
existing IC card system in now, the power supply for operating is generated from the 
electromagnetic waves which an initiator outputs. 
[0103] 

After a target acquires a power supply and is in the state where it can operate, it makes 
the preparations which receive a polling request frame within 2 seconds the longest, for 
example, and waits to transmit a polling request frame from an initiator. 
[0104] 

On the other hand, the initiator can transmit a polling request frame regardless of whether 
the preparation which receives a polling request frame in a target was completed. 
[0105] 

When the polling request frame from an initiator is received, as mentioned above, a target 
is the timing of a predetermined time slot and transmits a polling response frame to an 
initiator. When normal reception of the polling response frame from a target is able to be 
carried out, an initiator recognizes NFCID of the target, as mentioned above. On the other 
hand, the initiator can transmit a polling request frame again, when normal reception of 
the polling response frame from a target is not able to be carried out. 
[0106] 

Since a target is an IC card of the existing IC card system in now, the power supply for 
operating is generated from the electromagnetic waves which an initiator outputs. For this 
reason, an initiator continues the output of the electromagnetic waves started by RFCA 
processing the first stage until communication with a target is completed thoroughly. 
[0107] 

Next, communication is performed in NFC communication apparatuses by what (it 
returns) an initiator transmits a command to a target and a target transmits the response to 
the command from an initiator for. 
[0108] 

Then, drawing 1 2 shows the command which an initiator transmits to a target, and the 

response which a target transmits to an initiator. 

[0109] 

In drawing 12 , that the character of REQ is described to be after the underbar (_) 
expresses a command, and that the character of RES is described to be after the underbar 
(_) expresses a response. In the embodiment of drawing 12 , as a command, six kinds, 
ATR REQ, WUP_REQ, PSLREQ, DEPREQ, DSL_REQ, and RLSREQ, are 



prepared, and also as a response to a command, Six kinds, ATR_RES, WUP_RES, 
PSL_RES, DEP_RES, DSLRES, and RLSRES, are prepared like the command. Since 
an initiator transmits a command (request) to a target and a target transmits the response 
corresponding to the command to an initiator as mentioned above, a command is 
transmitted by the initiator and a response is transmitted by a target. 
[0110] 

Command ATR_REQ is transmitted to a target, when requiring the attribute of a target, 
while an initiator tells an own attribute (specification) to a target. Here, as an attribute of 
an initiator or a target, there are a transmission rate etc. of the data which can transmit 
and receive the initiator or target. To command ATR_REQ, NFCID etc. which specify its 
initiator besides the attribute of an initiator are arranged, and a target recognizes the 
attribute and NFCID of an initiator by receiving command ATRJREQ. 
[0111] 

Response ATR_RES is transmitted to an initiator as a response to the command 
ATRJREQ, when a target receives command ATRREQ. An attribute, NFCID, etc. of a 
target are arranged at response ATRRES. 
[0112] 

All the transmission rates of the data which can transmit and receive an initiator and a 
target can be included in the information on the transmission rate as an attribute arranged 
at command ATR_REQ or response ATRRES. In this case, only by the exchange of 
command ATR_REQ and response ATR_RES being once performed between an initiator 
and a target an initiator, The transmission rate which can transmit and receive a target can 
be recognized and a target can also recognize the transmission rate which can transmit 
and receive an initiator. 
[0113] 

Command WUP_REQ is transmitted when an initiator chooses the target which 
communicates. Namely, although a target can be changed into a DISE recto (deselect) 
state (state which forbade transmission (response) of the data to an initiator) by 
transmitting command DSLREQ mentioned later to a target from an initiator, Command 
WUP_REQ dispels the DISE recto state, and when changing a target into the state of 
enabling transmission of the data to an initiator, it is transmitted. The target specified as 
command WUPJIEQ by NFCID which NFCID of a target which dispels a DISE recto 
state is arranged, and is arranged at the command WUP REQ among the targets which 
received command WUP_REQ dispels a DISE recto state. 
[0114] 

Response WUP_RES is transmitted as a response to command WUP_REQ, when the 
target specified by NFCID arranged at the command WUP_REQ among the targets 
which received command WUP_REQ dispels a DISE recto state. 
[0115] 

Command PSL_REQ is transmitted when an initiator changes the communications 
parameter about communication with a target. Here, as a communications parameter, 
there are a transmission rate etc. of the data exchanged between an initiator and a target, 
for example. 
[0116] 

The value of the communications parameter after change is arranged at command 
PSL_REQ, and it is transmitted to a target from an initiator. A target receives command 



PSLJREQ and changes a communications parameter according to the value of the 
communications parameter arranged there. A target transmits response PSL_RES to 
command PSLJREQ. 
[0117] 

Command DEPREQ is transmitted when an initiator transmits and receives data (what is 
called live data) (data exchange between targets), and the data which should be 
transmitted to a target is arranged there. A target transmits response DEP_RES as a 
response to command DEP_REQ, and the data which should be transmitted to an initiator 
is arranged there. Therefore, data is transmitted to a target by command DEP_REQ from 
an initiator, and data is transmitted to an initiator from a target by response DEP_RES to 
the command DEP_REQ. 
[0118] 

Command DSL_REQ is transmitted when an initiator changes a target into a DISE recto 
state. The target which received command DSL_REQ will transmit response DSL_RES 
to the command DSL_REQ, will be DISE recto, and will not react to any commands 
other than command WUP_REQ henceforth (it stops returning a response). 
[0119] 

Command RLSREQ is transmitted when an initiator ends communication with a target 
thoroughly. The target which received command RLS_REQ transmits response 
RLSRES to the command RLSREQ, and ends communication with an initiator 
thoroughly. 
[0120] 

Here, each of command DSL_REQ and RLS_REQ is common in that a target is released 
from the object of communication with an initiator. However, although the target released 
by command DSLJREQ will be in an initiator and the state which can be communicated 
again by command WUPREQ, The target released by command RLS_REQ will not be 
in an initiator and the state which can be communicated, unless the exchange of the 
polling request frame mentioned above and a polling response frame is performed 
between initiators. At this point, command DSL_REQ differs from RLS_REQ. 
[0121] 

The exchange of a command and a response can be performed by the transport layer, for 

example. 

[0122] 

Next, the communications processing of NFC communication apparatuses is explained 

with reference to the flow chart of drawing 13 . 

[0123] 

In Step SI, NFC communication apparatuses judge first whether the electromagnetic 

waves by other devices were detected, when starting communication. 

[0124] 

Here, in NFC communication apparatuses (drawing 4 ), for example, the control section 
21 is supervising the level of the signal which the receive section 12 outputs to the 
demodulation section 13, and it is judged at Step SI based on the level whether the 
electromagnetic waves by other devices were detected. 
[0125] 

When judged with the electromagnetic waves by other devices not having been detected 
in Step SI, progress to Step S2 and NFC communication apparatuses, The communicate 



mode is set as the passive mode or an active mode, and the processing of the initiator in 
the passive mode or the initiator of an active mode mentioned later is processed. And 
NFC communication apparatuses return to Step SI after the end of the processing, and 
repeat the same processing hereafter. 
[0126] 

Here, in Step S2, the communicate mode of NFC communication apparatuses may be set 
as any of the passive mode or the active modes to have mentioned above. However, when 
a target cannot turn into only a target in the passive modes, such as an IC card of the 
existing IC card system, in Step S2, NFC communication apparatuses need to set the 
communicate mode as the passive mode, and need to process the initiator in the passive 
mode. 
[0127] 

On the other hand, when judged with the electromagnetic waves by other devices having 
been detected in Step SI, around NFC communication apparatuses, When the 
electromagnetic waves by other devices are detected, it progresses to Step S3 and NFC 
communication apparatuses judge whether the electromagnetic waves detected at Step SI 
are continue being detected. 
[0128] 

In Step S3, when judged with electromagnetic waves continuing being detected, it 
progresses to step S4 and NFC communication apparatuses process the target in the 
passive mode which sets the communicate mode as the passive mode, and mentions it 
later. Namely, the case where electromagnetic waves are continuing being detected, For 
example, other devices close to NFC communication apparatuses serve as an initiator in 
the passive mode, it is a case which is continuing outputting the electromagnetic waves 
which started the output by RFCA processing the first stage, and NFC communication 
apparatuses process by becoming a target in the passive mode. And after the end of the 
processing, it returns to Step SI and the same processing is repeated hereafter. 
[0129] 

In Step S3, when judged with electromagnetic waves not continuing being detected, it 
progresses to Step S5 and NFC communication apparatuses process the target of the 
active mode which sets the communicate mode as an active mode, and mentions it later. 
Namely, the case where electromagnetic waves are not continuing being detected, For 
example, other devices close to NFC communication apparatuses serve as an initiator of 
an active mode, and start the output of electromagnetic waves by RFCA processing the 
first stage, and after that, since it is the case which suspended the output of the 
electromagnetic wave, NFC communication apparatuses process by becoming a target of 
an active mode. And after the end of the processing, it returns to Step S 1 and the same 
processing is repeated hereafter. 
[0130] 

Next, with reference to the flow chart of drawing 14 . processing of the initiator in the 

passive mode by NFC communication apparatuses is explained. 

[0131] 

In processing of the initiator in the passive mode, NFC communication apparatuses start 
the output of electromagnetic waves in Step S 1 1 first. In Step S 1 of above-mentioned 
drawing 13 . Step S 1 1 in processing of the initiator in this passive mode is performed, 
when electromagnetic waves are not detected. That is, in Step SI of drawing 13 . NFC 



communication apparatuses start the output of electromagnetic waves in Step SI 1, when 
electromagnetic waves are not detected. Therefore, processing of Steps SI and SI 1 is 
equivalent to above-mentioned initial RFCA processing. 
[0132] 

Then, it progresses to Step SI 2, and NFC communication apparatuses set the variable n 
showing a transmission rate to 1 as an initial value, and progress to Step S13. In Step 
SI 3, NFC communication apparatuses are the n-th transmission rate (suitably henceforth 
the n-th rate), transmit a polling request frame and progress to Step S14. In Step SI 4, 
from other devices, NFC communication apparatuses are the n-th rate, and judge whether 
the polling response frame has been transmitted. 
[0133] 

When it is judged [ that a polling response frame has not been transmitted and ] from 
other devices in Step SI 4, Namely, for example, other devices close to NFC 
communication apparatuses cannot perform communication at the n-th rate, When the 
polling response frame to the polling request frame which transmitted at the n-th rate 
does not come on the contrary, Steps SI 5 thru/or S 17 are skipped, and it progresses to 
StepS18. 
[0134] 

When it is judged with the polling response frame having been transmitted at the n-th rate 
from other devices in Step SI 4, Namely, for example, other devices close to NFC 
communication apparatuses can perform communication at the n-th rate, When the 
polling response frame to the polling request frame which transmitted at the n-th rate has 
returned, progress to Step SI 5 and NFC communication apparatuses, As a target in the 
passive mode, while recognizing other devices which have returned the polling response 
frame by NFCID arranged in NFCID of the target at the polling response frame, It 
recognizes that the target can communicate at the n-th rate. 
[0135] 

In Step SI 5, here NFC communication apparatuses NFCID of the target in the passive 
mode, If it recognizes that the target can communicate at the n-th rate, the transmission 
rate between the target is determined as the n-th rate (temporarily), and the target will 
communicate at the n-th rate, unless a transmission rate is changed by command 
PSL_REQ. 
[0136] 

Then, progress to Step SI 6 and NFC communication apparatuses, At the n-th rate, 
transmit to the target (target in the passive mode) of NFCID recognized at Step SI 5, and 
command DSL_REQ by this, The target changes into a DISE recto state, and progresses 
to Step SI 7 so that the polling request frame transmitted henceforth may not be 
answered. 
[0137] 

In Step SI 7, NFC communication apparatuses receive response DSL_RES which the 
target which the command DSLREQ changes into a DISE recto state returns to 
command DSL_REQ which transmitted at Step SI 6, and progress to Step SI 8. 
[0138] 

In Step SI 8, at Step SI 3, NFC communication apparatuses judge whether predetermined 
time passed, after transmitting a polling request frame at the n-th rate. Here, 
predetermined time in Step SI 8 can be made into zero or more time. 



[0139] 

In Step SI 8, at Step S13, after transmitting a polling request frame at the n-th rate, when 
it is still judged with predetermined time not having passed, it returns to Step S14 and 
processing of Steps S14 thru/or SI 8 is repeated hereafter. 
[0140] 

Here, by repeating processing of Steps S14 thru/or SI 8, NFC communication apparatuses 
can receive the polling response frame transmitted in the timing of a different time slot, 
as drawing 1 1 explained. 
[0141] 

On the other hand, in Step SI 8, after transmitting a polling request frame at the n-th rate 
by Step SI 3, when it is judged with predetermined time having passed, it progresses to 
Step S19 and it is judged whether the variable n of NFC communication apparatuses is 
equal to N which is the maximum. When it judges that the variable n is not equal to the 
maximum N (i.e., when the variable n is less than the maximum N), progress to Step S20 
in Step SI 9, and NFC communication apparatuses, Only 1 ************** s the variable 
n, it returns to Step SI 3, and processing of Steps S13 thru/or S20 is repeated hereafter. 
[0142] 

Here, while NFC communication apparatuses are N kinds of transmission rates by 
repeating processing of Steps S13 thru/or S20 and transmitting a polling request frame, 
the polling response frame which comes by each transmission rate on the contrary is 
received. 
[0143] 

On the other hand, in Step SI 9, when it judges that the variable n is equal to the 
maximum N, NFC communication apparatuses with N kinds of transmission rates. While 
transmitting a polling request frame, when the polling response frame which comes by 
each transmission rate on the contrary is received, progress to Step S21 and NFC 
communication apparatuses, As an initiator in the passive mode, the communications 
processing (communications processing of the initiator in the passive mode) is 
performed. Here, the communications processing of the initiator in the passive mode is 
mentioned later. 
[0144] 

And after the communications processing of the initiator in the passive mode is 
completed, NFC communication apparatuses progress to S22 from Step S21, suspend the 
output of the electromagnetic waves which started the output at Step SI 1, and end 
processing. 
[0145] 

Next, with reference to the flow chart of drawing 15 , processing of the target in the 

passive mode by NFC communication apparatuses is explained. 

[0146] 

In processing of the target in the passive mode, first, in Step S31, NFC communication 
apparatuses set the variable n showing a transmission rate to 1 as an initial value, and 
progress to Step S32. In Step S32, from other devices used as the initiator in the passive 
mode, NFC communication apparatuses are the n-th rate, and judge whether the polling 
request frame has been transmitted. 
[0147] 

When it is judged [ that a polling request frame has not been transmitted and ] from the 



initiator in the passive mode in Step S32, Namely, for example, other devices close to 
NFC communication apparatuses cannot perform communication at the n-th rate, When a 
polling request frame cannot be transmitted at the n-th rate, it progresses to Step S33 and 
it is judged whether the variable n of NFC communication apparatuses is equal to N 
which is the maximum. When it judges that the variable n is not equal to the maximum N 
(i.e., when the variable n is less than the maximum N), progress to Step S34 in Step S33, 
and NFC communication apparatuses, Only 1 ************** s the variable n, it returns 
to Step S32, and processing of Steps S32 thru/or S34 is repeated hereafter. 
[0148] 

In Step S33, when it judges that the variable n is equal to the maximum N, it returns to 
Step S31 and processing of Steps S3 1 thru/or S34 is repeated hereafter. That is, 
processing of Steps S3 1 thru/or S34 is repeated here until the polling request frame 
transmitted in either of N kinds of transmission rates is receivable from the initiator in the 
passive mode. 
[0149] 

And in Step S32 from the initiator in the passive mode. When judged with the polling 
request frame having been transmitted, That is, when NFC communication apparatuses 
carry out normal reception of the polling request frame of the n-th rate, it progresses to 
Step S35, and with a random number, NFC communication apparatuses generate own 
NFCID and progress to Step S3 6 while they determine the transmission rate between 
initiators as the n-th rate. In Step S36, NFC communication apparatuses transmit the 
polling response frame which has arranged own NFCID at the n-th rate, and progress to 
Step S37. 
[0150] 

Here, NFC communication apparatuses communicate at the n-th rate, unless change of a 
transmission rate is directed by transmitting command PSL_REQ from the initiator in the 
passive mode, after transmitting [ Step S3 6 ] a polling response frame at the n-th rate. 
[0151] 

In Step S37, NFC communication apparatuses from the initiator in the passive mode. 
When it judges whether command DSLREQ has been transmitted and judges [ not 
having been transmitted and ], it returns to Step S37 and waits to transmit command 
DSLJIEQ from the initiator in the passive mode. 
[0152] 

In Step S37, from the initiator in the passive mode. When judged with command 
DSL_REQ having been transmitted (i.e., when NFC communication apparatuses receive 
command DSLJIEQ), progress to Step S3 8 and NFC communication apparatuses, 
Response DSL_RES to command DSLJIEQ is transmitted, and it will be in a DISE 
recto state, and will progress to Step S39. 
[0153] 

In Step S39, NFC communication apparatuses end processing, after performing the 
communications processing (communications processing of the target in the passive 
mode) and completing the communications processing of the target in the passive mode 
as a target in the passive mode. The communications processing of the target in the 
passive mode is mentioned later. 
[0154] 

Next, with reference to the flow chart of drawing 16 , processing of the initiator of the 



active mode by NFC communication apparatuses is explained. 
[0155] 

In processing of the initiator of an active mode, the respectively same processing as the 
case in Steps SI 1 thru/or S21 of processing of the initiator in the passive mode of 
drawing 14 is performed in Steps S51 thru/or S61 . However, in processing of the initiator 
in the passive mode of drawing 14 , NFC communication apparatuses continue outputting 
electromagnetic waves until the processing is completed, but in processing of the initiator 
of an active mode, only when NFC communication apparatuses transmit data, it differs in 
that electromagnetic waves are outputted. 
[0156] 

That is, in Step S51, NFC communication apparatuses start the output of electromagnetic 
waves. In Step SI of above-mentioned drawing 13 , Step S51 in processing of the initiator 
of this active mode is performed, when electromagnetic waves are not detected. That is, 
in Step SI of drawing 13, NFC communication apparatuses start the output of 
electromagnetic waves in Step S51, when electromagnetic waves are not detected. 
Therefore, processing of Steps SI and S51 is equivalent to above-mentioned initial 
RFCA processing. 
[0157] 

Then, it progresses to Step S52, and NFC communication apparatuses set the variable n 
showing a transmission rate to 1 as an initial value, and progress to Step S53. In Step 
S53, NFC communication apparatuses are the n-th rate, they transmit a polling request 
frame, suspend the output of electromagnetic waves (it is said suitably that RF OFF 
processing is performed hereafter), and progress to Step S54. 
[0158] 

Here, in Step S53, NFC communication apparatuses start the output of electromagnetic 
waves by above-mentioned active RFCA processing, before transmitting a polling 
request frame. However, in the case of 1 whose variable n is an initial value, since the 
output of electromagnetic waves is already started by the initial RFCA processing 
corresponding to processing of Steps SI and S51, it is not necessary by it to perform 
active RFCA processing. 
[0159] 

In Step S54, from other devices, NFC communication apparatuses are the n-th rate, and 

judge whether the polling response frame has been transmitted. 

[0160] 

When it is judged [ that a polling response frame has not been transmitted and ] from 
other devices in Step S54, Namely, for example, other devices close to NFC 
communication apparatuses cannot perform communication at the n-th rate, When the 
polling response frame to the polling request frame which transmitted at the n-th rate 
does not come on the contrary, Steps S55 thru/or S57 are skipped, and it progresses to 
Step S58. 
[0161] 

When it is judged with the polling response frame having been transmitted at the n-th rate 
from other devices in Step S54, Namely, for example, other devices close to NFC 
communication apparatuses can perform communication at the n-th rate, When the 
polling response frame to the polling request frame which transmitted at the n-th rate has 
returned, progress to Step S55 and NFC communication apparatuses, As a target of an 



active mode, while recognizing other devices which have returned the polling response 
frame by NFCID arranged in NFCID of the target at the polling response frame, It 
recognizes that the target can communicate at the n-th rate. 
[0162] 

In Step S55, here NFC communication apparatuses NFCID of the target of an active 
mode, If it recognizes that the target can communicate at the n-th rate, the transmission 
rate between the target is determined as the n-th rate, and the target will communicate at 
the n-th rate, unless a transmission rate is changed by command PSLREQ. 
[0163] 

Then, it progresses to Step S56, and NFC communication apparatuses start the output of 
electromagnetic waves by active RFCA processing, and transmit command DSL_REQ to 
the target (target of an active mode) of NFCID recognized at Step S55 at the n-th rate. 
Thereby, the target is [ which does not answer the polling request frame etc. which are 
transmitted henceforth ] DISE recto. Then, NFC communication apparatuses perform RF 
OFF processing, and progress to S57 from Step S56. 
[0164] 

In Step S57, NFC communication apparatuses receive response DSLRES which the 
target which the command DSL_REQ changes into a DISE recto state returns to 
command DSL_REQ which transmitted at Step S56, and progress to Step S58. 
[0165] 

In Step S58, at Step S53, NFC communication apparatuses judge whether predetermined 

time passed, after transmitting a polling request frame at the n-th rate. 

[0166] 

In Step S58, at Step S53, after transmitting a polling request frame at the n-th rate, when 
it is still judged with predetermined time not having passed, it returns to Step S54 and 
processing of Steps S54 thru/or S58 is repeated hereafter. 
[0167] 

On the other hand, in Step S58, after transmitting a polling request frame at the n-th rate 
by Step S53, when it is judged with predetermined time having passed, it progresses to 
Step S59 and it is judged whether the variable n of NFC communication apparatuses is 
equal to N which is the maximum. When it judges that the variable n is not equal to the 
maximum N (i.e., when the variable n is less than the maximum N), progress to Step S60 
in Step S59, and NFC communication apparatuses, Only 1 **************§ t h e variable 
n, it returns to Step S53, and processing of Steps S53 thru/or S60 is repeated hereafter. 
[0168] 

Here, while NFC communication apparatuses are N kinds of transmission rates by 
repeating processing of Steps S53 thru/or S60 and transmitting a polling request frame, 
the polling response frame which comes by each transmission rate on the contrary is 
received. 
[0169] 

On the other hand, in Step S59, when it judges that the variable n is equal to the 
maximum N, NFC communication apparatuses with N kinds of transmission rates. While 
transmitting a polling request frame, when the polling response frame which comes by 
each transmission rate on the contrary is received, progress to Step S61 and NFC 
communication apparatuses, As an initiator of an active mode, the communications 
processing (communications processing of the initiator of an active mode) is performed, 



and processing is ended after that. Here, the communications processing of the initiator of 

an active mode is mentioned later. 

[0170] 

Next, with reference to the flow chart of drawing 17 , processing of the target of the active 

mode by NFC communication apparatuses is explained. 

[0171] 

In processing of the target of an active mode, the respectively same processing as the case 
in Steps S3 1 thru/or S39 of processing of the target in the passive mode of drawing 1 5 is 
performed in Steps S71 thru/or S79. However, although NFC communication apparatuses 
transmit data in processing of the target in the passive mode of drawing 1 5 by carrying 
out the load abnormal conditions of the electromagnetic waves which the initiator in the 
passive mode outputs, In processing of the target of an active mode, it differs in that NFC 
communication apparatuses output electromagnetic waves in person, and data is 
transmitted. 
[0172] 

That is, in processing of the target of an active mode, the respectively same processing as 
the case in Steps S3 1 thru/or S3 5 of drawing 15 is performed in Steps S71 thru/or S75. 
[0173] 

And it progresses to Step S76 after processing of Step S75, and NFC communication 
apparatuses start the output of electromagnetic waves by active RFCA processing, and 
transmit the polling response frame which has arranged own NFCID at the n-th rate. In 
Step S76, NFC communication apparatuses perform RF OFF processing, and progress to 
StepS77. 
[0174] 

Here, NFC communication apparatuses communicate at the n-th rate, unless change of a 
transmission rate is directed by transmitting command PSLREQ from the initiator of an 
active mode, after transmitting [ Step S76 ] a polling response frame at the n-th rate. 
[0175] 

In Step S77, NFC communication apparatuses from the initiator of an active mode. When 
it judges whether command DSLREQ has been transmitted and judges [ not having been 
transmitted and ], it returns to Step S77 and waits to transmit command DSLREQ from 
the initiator of an active mode. 
[0176] 

In Step S77, from the initiator of an active mode. When judged with command 
DSL_REQ having been transmitted (i.e., when NFC communication apparatuses receive 
command DSLREQ), progress to Step S78 and NFC communication apparatuses, The 
output of electromagnetic waves is started by active RFCA processing, and response 
DSL_RES to command DSL REQ is transmitted. In Step S78, NFC communication 
apparatuses perform RF OFF processing, are DISE recto, and progress to Step S79. 
[0177] 

In Step S79, NFC communication apparatuses end processing, after performing the 
communications processing (communications processing of the target of an active mode) 
and completing the communications processing of the target of the active mode as a 
target of an active mode. The communications processing of the target of an active mode 
is mentioned later. 
[0178] 



Next, with reference to the flow chart of drawing 1 8 and drawing 19 , the communications 
processing of the initiator in the passive mode in Step S21 of drawing 14 is explained. 
[0179] 

In Step S91, the NFC communication apparatuses which are the initiators in the passive 
mode choose the device (suitably henceforth an attention device) which communicates 
from the targets which have recognized NFCID at Step SI 5 of drawing 14 , and progress 
to Step S92. In Step S92, transmit to an attention device and command WUPREQ by 
this, The DISE recto state of the attention device changed into the DISE recto state is 
canceled by transmitting command DSLREQ at Step S16 of drawing 14 (it is suitably 
said for the Wake rise that it carries out hereafter). 
[0180] 

Then, an attention device waits to transmit response WUPRES to command 
WUP_REQ, and follows it to S93 from Step S92, and NFC communication apparatuses 
receive the response WUP_RES, and progress to Step S94. In Step S94, NFC 
communication apparatuses transmit command ATRREQ to an attention device. And an 
attention device waits to transmit response ATRRES to command ATRREQ, and 
follows it to S95 from Step S94, and NFC communication apparatuses receive the 
response ATRRES. 
[0181] 

Here, NFC communication apparatuses and an attention device recognize mutually the 
transmission rate etc. with which a partner can communicate because NFC 
communication apparatuses and an attention device exchange command ATRREQ by 
which an attribute is arranged as mentioned above, and response ATRRES. 
[0182] 

Then, it progresses to S96 from Step S95, and NFC communication apparatuses transmit 
command DSLREQ to an attention device, and change an attention device into a DISE 
recto state. And an attention device waits to transmit response DSL_RES to command 
DSLREQ, and follows it to S97 from Step S96, and NFC communication apparatuses 
receive the response DSL_RES, and progress to Step S98. 
[0183] 

In Step S98, it is judged whether NFC communication apparatuses chose all the targets 
that have recognized NFCID at Step S15 of drawing 14 as an attention device at Step 
S91. When NFC communication apparatuses judge with there being still a target which 
has not been chosen as an attention device in Step S98, return to Step S91 and NFC 
communication apparatuses, One of the targets which have not been chosen as an 
attention device is still chosen as an attention device newly, and the same processing is 
repeated hereafter. 
[0184] 

All the targets with which NFC communication apparatuses have recognized NFCID at 
Step S15 of drawing 14 in Step S98 When it judges with having chosen as an attention 
device at Step S91, NFC communication apparatuses among all the targets that have 
recognized NFCID, Exchange command ATRREQ and response ATR_RES and by this, 
When the transmission rate etc. with which each target can communicate have been 
recognized, progress to Step S99 and NFC communication apparatuses, The device 
(attention device) which communicates is chosen from the targets which exchanged 
command ATR_REQ and response ATR_RES at Steps S94 and S95, and it progresses to 



Step SI 00. 
[0185] 

In Step SI 00, NFC communication apparatuses transmit command WUP_REQ to an 
attention device, and, thereby, carry out the Wake rise of the attention device changed 
into the DISE recto state by transmitting command DSL_REQ at Step S96. And an 
attention device waits to transmit response WUPRES to command WUPREQ, and 
follows it to SI 01 from Step SI 00, and NFC communication apparatuses receive the 
response WUPJIES, and progress to Step SI 1 1 of drawing 19 . 
[0186] 

In Step Sill, NFC communication apparatuses judge whether communications 
parameters, such as a transmission rate at the time of performing communication with an 
attention device, are changed. 
[0187] 

Here, at Step S95 of drawing 18 , NFC communication apparatuses have received 
response ATR_RES from the attention device, and recognize communications 
parameters, such as a transmission rate with which an attention device can communicate, 
based on the attribute arranged at the response ATRRES. When NFC communication 
apparatuses can communicate with a transmission rate more nearly high-speed than the 
present transmission rate, for example between attention devices, in Step Sill, it judges 
with changing a communications parameter that a transmission rate should be changed 
into a more nearly high-speed transmission rate. When the present communication 
environment is the environment where a noise level is high, for example, in order for 
NFC communication apparatuses to fall a transmission error between attention devices 
that it can communicate with a low-speed transmission rate rather than the present 
transmission rate, In Step Sill, it judges with changing a communications parameter that 
a transmission rate should be changed into a low speed transmission rate. Even if it is 
when it can communicate with the present transmission rate and a different transmission 
rate between NFC communication apparatuses and an attention device, it is possible to 
continue communication with the present transmission rate. 
[0188] 

When judged with not changing the communications parameter at the time of performing 
communication with an attention device in Step Sill, between NFC communication 
apparatuses and an attention device, With the present communications parameters, such 
as the present transmission rate, when continuing communication, Steps SI 12 thru/or 
SI 14 are skipped, and it progresses to Step SI 15. 
[0189] 

In Step Sill, when judged with changing the communications parameter at the time of 
performing communication with an attention device, it progresses to Step SI 12, and NFC 
communication apparatuses arrange the value of the communications parameter after the 
change to command PSL_REQ, and transmit to an attention device. And an attention 
device waits to transmit response PSL_RES to command PSL_REQ, and follows it to 
SI 13 from Step SI 12, and NFC communication apparatuses receive the response 
PSLJIES, and progress to Step S 1 14. 
[0190] 

NFC communication apparatuses are changed into the value of the communications 
parameter which has arranged communications parameters, such as a transmission rate at 



the time of performing communication with an attention device, to command PSL_REQ 
which transmitted at Step SI 12 in Step SI 14. NFC communication apparatuses perform 
communication with an attention device according to communications parameters, such 
as a transmission rate etc. of the value changed at Step SI 14, unless the exchange of 
command PSL_REQ and response PSL_RES is henceforth carried out again between 
attention devices. 
[0191] 

According to the exchange (negotiation) of command PSLREQ and response PSL_RES. 
It is possible to also make a change of encoding methods other than [ 16 (decode part 14) 
] a transmission rate (for example, the encode part of drawing 4 ), the modulation method 
of the modulation part 19 and the load modulation part 20 (demodulation section 13), etc. 
[0192] 

Then, it progresses to Step SI 15, and when it judges whether there is any data which 
should be transmitted and received between attention devices and is judged with there 
being nothing, NFC communication apparatuses skip Steps SI 16 and SI 17, and progress 
to Step SI 18. 
[0193] 

In Step SI 15, when judged with there being data which should be transmitted and 
received between attention devices, it progresses to Step SI 16 and NFC communication 
apparatuses transmit command DEPREQ to an attention device. Here, in Step SI 16, 
NFC communication apparatuses arrange and transmit the data to command DEPREQ, 
when there is data which should be transmitted to an attention device. 
[0194] 

And an attention device waits to transmit response DEPRES to command DEP_REQ, 
and follows it to SI 17 from Step SI 16, and NFC communication apparatuses receive the 
response DEPRES, and progress to Step SI 18. 
[0195] 

As mentioned above, the so-called transmission and reception of live data are performed 
by exchanging command DEPREQ and response DEPRES between NFC 
communication apparatuses and an attention device. 
[0196] 

In Step SI 18, NFC communication apparatuses judge whether a communications partner 
is changed. In Step SI 18, when judged with not changing a communications partner (i.e., 
when there is still data exchanged between attention devices for example), it returns to 
Step Sill and the same processing is repeated hereafter. 
[0197] 

When judged with changing a communications partner in Step SI 18, That is, although 
there is no data exchanged between attention devices for example, when there is data 
exchanged with other communications partners, it progresses to Step SI 19 and NFC 
communication apparatuses transmit command DSL REQ or RLS_REQ to an attention 
device. And NFC communication apparatuses wait for an attention device to transmit 
response DSL_RES or RLS_RES to command DSL_REQ or RLS REQ, It progresses to 
S 1 20 from Step S 1 1 9, and the response DSL_RES or RLS JtES is received. 
[0198] 

Here, as mentioned above, when NFC communication apparatuses transmit command 
DSLREQ or RLSREQ to an attention device, the target as the attention device is 



released from the object of communication with the NFC communication apparatuses as 
an initiator. However, although the target released by command DSL_REQ will be in an 
initiator and the state which can be communicated again by command WUP_REQ, The 
target released by command RLS_REQ will not be in an initiator and the state which can 
be communicated, unless the exchange of the polling request frame mentioned above and 
a polling response frame is performed between initiators. 
[0199] 

A certain target as a case released from the object of communication with an initiator, As 
mentioned above, others, for example, an initiator and a target, in case command 
DSL_REQ or RLSREQ is transmitted separate from an initiator too much to a target, 
and there is a case where it becomes impossible to perform contiguity communication. In 
this case, like the target released by command RLSREQ, between a target and an 
initiator, unless the exchange of a polling request frame and a polling response frame is 
performed, it will not be in an initiator and the state which can be communicated. 
[0200] 

Here, hereafter, suitably, between a target and an initiator, if the exchange of a polling 
request frame and a polling response frame is not performed, release of the target an 
initiator and whose communication are not attained will be called full release. Release of 
the target an initiator and whose communication are attained again is called release by 
transmitting command WUP REQ from an initiator temporarily. 
[0201] 

After processing of Step SI 20 progresses to Step SI 21, and NFC communication 
apparatuses judge whether full release of all the targets that have recognized NFCID at 
Step S15 of drawing 14 was carried out. When judged with full release of all the targets 
that have recognized NFCID not having been carried out yet in Step S 121, return to Step 
S99 of drawing 18 , and NFC communication apparatuses, An attention device is newly 
chosen and the same processing is hereafter repeated out of the target by which full 
release is not carried out, i.e., the target released temporarily. 
[0202] 

In Step SI 21, when judged with full release of all the targets that have recognized NFCID 

having been carried out, processing is ended. 

[0203] 

Although transmission and reception (data exchange) of data are performed between a 
target and an initiator by exchanging command DEP_REQ and response DEP_RES in 
Steps S 1 1 6 and S 1 1 7 of drawing 19 , The exchange of this command DEP_REQ and 
response DEP_RES is one transaction. Via Step SI 18, SI 1 1, SI 12, and SI 13, after 
processing of Steps SI 16 and SI 17 can be returned to Step SI 14, and can change a 
communications parameter. Therefore, communications parameters, such as a 
transmission rate about communication between a target and an initiator, can be changed 
for every transaction. 
[0204] 

In Steps SI 12 and SI 13, between an initiator and a target, By exchanging command 
PSL_REQ and response PSLJRES, it is possible to change the communicate mode of the 
initiator which is one of the communications parameters, and a target in Step SI 14. 
Therefore, the communicate mode of a target and an initiator can be changed for every 
transaction. This means that communicate mode of a target and an initiator must not be 



changed between one transaction. 
[0205] 

Next, with reference to the flow chart of drawing 20 , the communications processing of 

the target in the passive mode in Step S39 of drawing 1 5 is explained. 

[0206] 

in Steps S3 7 and S3 8 of drawing 15 , since the NFC communication apparatuses which 
are the targets in the passive mode are carrying out the exchange of command DSL_REQ 
and response DSL_RES between the initiators in the passive mode, they are DISE recto. 
[0207] 

Then, in Step S131, when it judges whether command WUPJREQ has been transmitted 
from the initiator and it is judged [ not having been transmitted and ], NFC 
communication apparatuses return to Step S131, and are considered as as [ a DISE recto 
state ]. 
[0208] 

When judged with command WUP_REQ having been transmitted from the initiator in 
Step S131, That is, when NFC communication apparatuses receive command 
WUP_REQ, it progresses to Step SI 32, and NFC communication apparatuses transmit 
response WUP_RES to command WUP_REQ, carry out the Wake rise, and progress to 
StepS133. 
[0209] 

In Step S133, when command ATR_REQ judges whether it has been transmitted from 
the initiator and judges [ not having been transmitted and ], NFC communication 
apparatuses skip Step SI 34, and progress to Step SI 35. 
[0210] 

When it is judged with command ATRREQ having been transmitted from an initiator in 
Step S133, That is, when NFC communication apparatuses receive command ATRREQ, 
it progresses to Step SI 34, and NFC communication apparatuses transmit response 
ATRRES to command ATR REQ, and progress to Step S 1 3 5 . 
[0211] 

In Step SI 35, NFC communication apparatuses judge whether command DSL_REQ has 
been transmitted from the initiator. When it is judged with command DSLREQ having 
been transmitted from an initiator in Step SI 35, That is, when NFC communication 
apparatuses receive command DSL_REQ, it progresses to Step SI 36, and NFC 
communication apparatuses transmit response DSL_RES to command DSL_REQ, and 
return to Step S131. Thereby, NFC communication apparatuses are DISE recto. 
[0212] 

On the other hand, when it is judged [ that command DSL_REQ has not been transmitted 
and ] from an initiator in Step SI 35, progress to Step SI 37 and NFC communication 
apparatuses, When command PSL_REQ judges whether it has been transmitted from the 
initiator and judges [ not having been transmitted and ], Steps S138 and S139 are 
skipped, and it progresses to Step SI 40. 
[0213] 

When it is judged with command PSL_REQ having been transmitted from an initiator in 
Step SI 37, That is, when NFC communication apparatuses receive command PSLREQ, 
it progresses to Step SI 38, and NFC communication apparatuses transmit response 
PSL_RES to command PSLREQ, and progress to Step SI 39. In Step SI 39, according to 



command PSL_REQ from an initiator, NFC communication apparatuses change the 

communications parameter, and progress to Step SI 40. 

[0214] 

In Step SI 40, when it judges [judging whether command DEPREQ has been 
transmitted and not having been transmitted from an initiator and ], NFC communication 
apparatuses skip Step S 141, and progress to Step SI 42. 
[0215] 

When it is judged with command DEPREQ having been transmitted from an initiator in 
Step SI 40, That is, when NFC communication apparatuses receive command DEP_REQ, 
it progresses to Step S141, and NFC communication apparatuses transmit response 
DEP_RES to command DEPJIEQ, and progress to Step SI 42. 
[0216] 

In Step SI 42, when it judges [ that NFC communication apparatuses judge whether 
command RSLREQ has been transmitted and have not been transmitted from an 
initiator, and ], it returns to Step SI 33 and the same processing is repeated hereafter. 
[0217] 

When it is judged with command RSL_REQ having been transmitted from an initiator in 
Step SI 42, That is, when NFC communication apparatuses receive command RSL_REQ, 
it progresses to Step SI 43, and NFC communication apparatuses transmit response 
RSL_RES to command RSL_REQ, thereby, they end communication with an initiator 
thoroughly and end processing. 
[0218] 

Next, drawing 2 1 and drawing 22 are flow charts which show the details of the 
communications processing of the initiator of the active mode in Step S61 of drawing 16 . 
[0219] 

Although an initiator is continuing outputting electromagnetic waves in the 
communications processing of the initiator in the passive mode explained by drawing 18 
and drawing 19 , In the communications processing of the initiator of the active mode of 
drawing 21 and drawing 22 , by performing active RFCA processing, before transmitting 
a command, an initiator starts the output of electromagnetic waves and performs 
processing (OFF processing) which suspends the output of the electromagnetic wave 
after the end of transmission of a command. If this point is removed, in the 
communications processing of the initiator of the active mode of drawing 21 . In Steps 
S151 thru/or SI 61 and Steps SI 71 thru/or SI 81 of drawing 22 , since the respectively 
same processing as the case in the step steps S91 thru/or SI 01 of drawing 1 8 and Steps 
Sill thru/or S121 of drawing 19 is performed, the explanation is omitted. 
[0220] 

Next, drawing 23 is a flow chart which shows the details of the communications 
processing of the target of the active mode in Step S79 of drawing 17 . 
[0221] 

Although a target transmits data in the communications processing of the target in the 
passive mode explained by drawing 20 by carrying out the load abnormal conditions of 
the electromagnetic waves which the initiator is outputting, In the communications 
processing of the target of the active mode of drawing 23 , a target starts the output of 
electromagnetic waves by performing active RFCA processing, before transmitting a 
command, and performs processing (OFF processing) which suspends the output of the 



electromagnetic wave after the end of transmission of a command. If this point is 
removed, since the respectively same processing as the case in Steps SI 31 thru/or SI 43 
of drawing 20 is performed, by the communications processing of the target of the active 
mode of drawing 23 , the explanation will be omitted in Steps S191 thru/or S203. 
[0222] 

Next, in communication of NFC communication apparatuses, the communications 
protocol called NFCIP(Near Field Communication Interface and Protocol)- 1 is adopted, 
for example. 
[0223] 

Drawing 24 t hru/or drawing 29 are the figures explaining the details of NFCIP-1 adopted 

by communication by NFC communication apparatuses. 

[0224] 

That is, drawing 24 is a flow chart explaining processing of general initialization which 
the NFC communication apparatuses which perform communication by NFCIP-1 
perform, and SDD. 
[0225] 

First, in Step S301, the NFC communication apparatuses used as an initiator perform 
RFCA processing the first stage, and progress to Step S302. In Step S302, the NFC 
communication apparatuses used as an initiator judge whether RF fields were detected by 
initial RFCA processing of Step S301. In Step S302, when judged with having detected 
RF fields, it returns to Step S301 and the same processing is repeated hereafter. Namely, 
while having detected RF fields, as the NFC communication apparatuses used as an 
initiator do not serve as hindrance of communication by other NFC communication 
apparatuses which form the RF fields, they do not form RF fields. 
[0226] 

On the other hand, in Step S302, when judged with not having detected RF fields, it 
progresses to Step S303, and NFC communication apparatuses serve as an initiator and 
perform selection of communicate mode and a transmission rate, etc. 
[0227] 

Namely, when communicating the passive mode, it progresses to step S303-1 which 
constitutes Step S303, and step S303-1 of S303-2 from Step S302, NFC communication 
apparatuses serve as an initiator, make communicate mode shift to the passive mode, and 
choose a transmission rate. In step S303-1, the NFC communication apparatuses used as 
an initiator perform initialization and SDD processing, and progress to step S304-1 which 
constitutes Step S304, and step S304-1 of S304-2. 
[0228] 

In step S304-1, activation (activation) (starting) of the NFC communication apparatuses 

is carried out in the passive mode, and they progress to Step S305. 

[0229] 

When communicating an active mode, on the other hand, from Step S302. Progress to 
step S303-2 of step S303-1 to constitute and S303-2, and Step S303 NFC communication 
apparatuses, Become an initiator, communicate mode is made to shift to an active mode, 
a transmission rate is chosen, and it progresses to step S304-2 of step S304-1 which 
constitutes Step S304, and S304-2. 
[0230] 

In step S304-2, activation of the NFC communication apparatuses is carried out by an 



active mode, and they progress to Step S3 05. 
[0231] 

In Step S3 05, NFC communication apparatuses choose a communications parameter 
required for communication, and progress to Step S306. In Step S306, according to the 
communications parameter selected at Step S305, NFC communication apparatuses 
perform data exchange (communication) by a data exchange protocol, and progress to 
Step S307 after the end of the data exchange. In Step S307, the deactivation 
(deactivation) of the NFC communication apparatuses is carried out, and they end a 
transaction. 
[0232] 

The NFC communication apparatuses which can set up NFC communication apparatuses 
by default, for example become a target, and are set as the target, It does not carry out 
forming RF fields, but it will be in a waiting state until a command is transmitted from an 
initiator (until an initiator forms RF fields). 
[0233] 

NFC communication apparatuses can serve as an initiator, for example according to the 
demand from application. For example, with application, into any of an active mode or 
the passive modes communicate mode's being made and a transmission rate can be 
chosen (determination). 
[0234] 

The NFC communication apparatuses used as an initiator form RF fields, if RF fields are 
not formed outside, and a target is activated by the RF fields formed of the initiator. 
[0235] 

Then, an initiator is the selected communicate mode and transmission rate, a command is 
transmitted, and targets are the same communicate mode as an initiator, and a 
transmission rate, and return a response (it transmits). 
[0236] 

Next, drawing 25 is a flow chart explaining initialization which the NFC communication 

apparatuses used as an initiator perform, and SDD. 

[0237] 

First, in Step S3 1 1, an initiator transmits command SENSREQ for investigating the 
target which exists in the RF fields which self formed, and follows it to Step S3 12. In 
Step S3 12, an initiator receives response SENS_RES to command SENSREQ 
transmitted from the target which exists in the RF fields which self formed, and follows it 
to Step S3 13. 
[0238] 

In Step S3 13, an initiator checks the contents of response SENS_RES from a target 
which received at Step S3 12. That is, response SENSRES includes the information on a 
NFCID1 size bit frame (NFCID1 size bit frame) or the bit frame SDD, etc., and an 
initiator checks the contents of those information in Step S3 13. 
[0239] 

Then, it progresses to S3 14 from Step S3 13, and an initiator chooses cascade 
(transmission) level 1 (cascade level 1), and performs SDD. That is, in Step S3 14, an 
initiator transmits command SDD_REQ which requires SDD and transmits further 
command SEL_REQ which requires selection of a certain target. The information 
showing the present cascade level is arranged at command SEL_REQ. 



[0240] 

And an initiator waits to transmit response SEL_RES to command SELREQ from a 
target, receives the response SEL_RES, and follows it to S3 16 from Step S3 15. 
[0241] 

The information on the purport that a target does not end communication by NFCIP-1 to 
response SELRES here, The target supports the NFC transport protocol, and the 
information on the purport that communication by NFCIP-1 is ended, or a target does not 
correspond to a NFC transport protocol, but either of the information on the purport that 
communication by NFCIP-1 is ended is included. 
[0242] 

In Step S3 16, an initiator checks the contents of response SEL_RES which received from 
the target, The information on the purport that a target does not end communication by 
NFCIP-1 to response SEL_RES, The information on the purport that the target supports 
the NFC transport protocol and communication by NFCIP-1 is ended, Or a target does 
not correspond to a NFC transport protocol, but it judges any of the information on the 
purport that communication by NFCIP-1 is ended are contained. 
[0243] 

In Step S3 1 6, when judged with the information on the purport that a target does not end 
communication by NFCIP-1 being included in response SELRES, it progresses to Step 
S3 17 and an initiator increases a cascade level from the current value. And an initiator 
returns from Step S3 17 to S3 15, and repeats the same processing hereafter. 
[0244] 

In Step S3 16, the target supports the NFC transport protocol at response SELRES, 
When judged with the information on the purport that communication by NFCIP-1 is 
ended being included, an initiator ends communication by NFCIP-1 and follows it to Step 
S3 19. In Step S3 19, an initiator transmits command ATRREQ and communication 
using the command and response which were shown in drawing 1 2 is hereafter performed 
between an initiator and a target. 
[0245] 

On the other hand in Step S3 16, a target does not correspond to a NFC transport protocol 
at response SEL_RES, When judged with the information on the purport that 
communication by NFCIP-1 is ended being included, an initiator ends communication by 
NFCIP-1 and follows it to Step S3 18. In Step S3 18, an initiator performs communication 
by the original command or a unique protocol between targets. 
[0246] 

Next, drawing 26 is a timing chart explaining initialization which an initiator and a target 

perform by an active mode. 

[0247] 

In Step S33 1, RFCA processing is performed the first stage, it progresses to Step S332, 
and an initiator forms RF fields (RF fields are made one). In Step S332, an initiator 
transmits a command (Request) and suspends formation of RF fields (RF fields are 
turned OFF). Here, in Step S3 32, an initiator chooses a transmission rate, is the 
transmission rate and transmits command ATR_REQ, for example. 
[0248] 

On the other hand, in Step S3 33, a target detects the RF fields which the initiator formed 
at Step S332, receives further the command which an initiator transmits, and progresses 



to Step S334. In Step S334, a target performs response RFCA processing, waits to turn 
OFF the RF fields which the initiator formed, follows it to Step S3 3 5, and makes RF 
fields one. In Step S335, a target transmits the response to the command received at Step 
S333, and turns OFF RF fields. Here, in Step S335, a target transmits response 
ATR_RES to command ATR REQ transmitted from an initiator with the same 
transmission rate as command ATR_REQ, for example. 
[0249] 

The response which the target transmitted at Step S335 is received by the initiator in Step 
S336. And it progresses to S337 from Step S336, and an initiator performs response 
RFCA processing, waits to turn OFF the RF fields which the target formed, follows it to 
Step S337, and makes RF fields one. In Step S337, an initiator transmits a command and 
turns OFF RF fields. Here, in Step S337, the initiator can transmit command PSL_REQ, 
for example, in order to change a communications parameter. In Step S337, the initiator 
can transmit command DEP REQ and can start the data exchange by a data exchange 
protocol, for example. 
[0250] 

The command which the initiator transmitted at Step S337 is received by the target in 
Step S338, and communication is hereafter performed between an initiator and a target in 
a similar manner. 
[0251] 

Next, the activation protocol in the passive mode is explained with reference to the flow 

chart of drawing 27 . 

[0252] 

First, in Step S351, RFCA processing is performed the first stage, it progresses to Step 
S352, and an initiator makes communicate mode the passive mode. And it progresses to 
Step S353, and an initiator performs initialization and SDD and chooses a transmission 
rate. 
[0253] 

Then, it progresses to Step S354 and an initiator judges whether an attribute is required of 
a target. In Step S354, when judged with not requiring an attribute of a target, it 
progresses to Step S355, and an initiator performs communication with a target according 
to a unique protocol, returns to Step S354, and repeats the same processing hereafter. 
[0254] 

In Step S354, when judged with requiring an attribute of a target, it progresses to Step 
S356, and an initiator transmits command ATR_REQ and, thereby, requires an attribute 
of a target. And an initiator waits to transmit response ATR_RES to command 
ATR_REQ from a target, follows it to Step S357, receives the response ATR_RES and 
follows it to Step S358. 
[0255] 

The communications parameter [ Step S358 / with Step S357 ] based on response 
ATRRES which received from the target, i.e., an initiator judges whether for example, a 
transmission rate can be changed. In Step S358, when judged with the ability of a 
transmission rate not to be changed, Steps S359 thru/or S361 are skipped, and it 
progresses to Step S362. 
[0256] 

In Step S358, when judged with the ability of a transmission rate to be changed, it 



progresses to Step S3 59, and an initiator transmits command PSL_REQ and, thereby, 
requires change of a transmission rate of a target. And an initiator waits to transmit 
response PSL_RES to command PSL_REQ from a target, follows it to S360 from Step 
S359, receives the response PSL_RES and follows it to Step S361 . In Step S361, 
according to response PSL_RES which received at Step S360, an initiator changes a 
communications parameter, i.e., a transmission rate, and follows it to Step S362. 
[0257] 

In Step S362, an initiator performs data exchange between targets according to a data 
exchange protocol, and follows it to Step S363 or S365 after that if needed. 
[0258] 

That is, it progresses to S363 from Step S362, and an initiator transmits command 
DSL_REQ, when changing a target into a DISE recto state. And an initiator waits to 
transmit response DSLRES to command DSL_REQ from a target, follows it to S364 
from Step S363, receives the response DSLRES, returns to Step S354, and repeats the 
same processing hereafter. 
[0259] 

On the other hand, it progresses to S365 from Step S362, and an initiator transmits 
command RLS_REQ, when ending communication with a target thoroughly. And an 
initiator waits to transmit response RLS_RES to command RLS_REQ from a target, 
follows it to S366 from Step S365, receives the response RLSRES, returns to Step S351, 
and repeats the same processing hereafter. 
[0260] 

Next, the activation protocol in an active mode is explained with reference to the flow 

chart of drawing 28 . 

[0261] 

First, in Step S371, RFC A processing is performed the first stage, it progresses to Step 
S3 72, and an initiator makes communicate mode an active mode. And it progresses to 
Step S373, and an initiator transmits command ATRREQ and, thereby, requires an 
attribute of a target. And an initiator waits to transmit response ATRRES to command 
ATR_REQ from a target, follows it to Step S3 74, receives the response ATR_RES and 
follows it to Step S375. 
[0262] 

The communications parameter [ Step S375 / with Step S374 ] based on response 
ATR_RES which received from the target, i.e., an initiator judges whether for example, a 
transmission rate can be changed. In Step S3 75, when judged with the ability of a 
transmission rate not to be changed, Steps S376 thru/or S378 are skipped, and it 
progresses to Step S3 79. 
[0263] 

In Step S375, when judged with the ability of a transmission rate to be changed, it 
progresses to Step S376, and an initiator transmits command PSLREQ and, thereby, 
requires change of a transmission rate of a target. And an initiator waits to transmit 
response PSL_RES to command PSL_REQ from a target, follows it to S377 from Step 
S376, receives the response PSLJtES and follows it to Step S378. In Step S378, 
according to response PSL_RES which received at Step S377, an initiator changes a 
communications parameter, i.e., a transmission rate, and follows it to Step S379. 
[0264] 



In Step S3 79, an initiator performs data exchange between targets according to a data 
exchange protocol, and follows it to Step S380 or S384 after that if needed. 
[0265] 

That is, an initiator changes into a DISE recto state the target which is communicating 
now, and when carrying out the Wake rise of either of the targets which are already in the 
DISE recto state, it progresses to S3 80 from Step S379, and it transmits command 
DSL_REQ. And an initiator waits to transmit response DSLRES to command 
DSL_REQ from a target, follows it to S3 81 from Step S3 80, and receives the response 
DSL_RES. Here, the target which has transmitted response DSLRES will be in a DISE 
recto state. 
[0266] 

Then, it progresses to S3 82 from Step S381, and an initiator transmits command 
WUP_REQ. And an initiator waits to transmit response WUPRES to command 
WUPREQ from a target, follows it to S3 83 from Step S3 82, receives the response 
WUP_RES, and returns to Step S375. Here, the target which has transmitted response 
WUP_RES carries out the Wake rise, and the target which carried out the Wake rise is 
the target of processing after Step S3 75 which an initiator performs after that. 
[0267] 

On the other hand, it progresses to S3 84 from Step S3 79, and an initiator transmits 
command RLSJREQ, when ending communication with a target thoroughly. And an 
initiator waits to transmit response RLS_RES to command RLSREQ from a target, 
follows it to S385 from Step S384, receives the response RLS_RES, returns to Step S371, 
and repeats the same processing hereafter. 
[0268] 

Next, drawing 29 shows the NFCIP-1 protocol command used by NFCIP-1, and the 

response to the command. 

[0269] 

The command shown in drawing 29 and the response are the same as the command and 
response which were shown in drawing 12 . However, although drawing 12 showed only 
the mnemonic (name) (Mnemonic) of the command and the response, drawing 29 has 
also shown the definition (Definitions) of the command besides a mnemonic. 
[0270] 

Command ATRREQ, WUP_REQ, PSL_REQ, DEPREQ, DSL REQ, and RLS_REQ, 
An initiator transmits and a target transmits response ATR REQ, WUP RES, PSL_RES, 
DEPRES, DSLJIES, and RLS RES. 
[0271] 

However, an initiator transmits command WUP_REQ only at the time of an active mode, 
and a target transmits response WUP_RES only at the time of an active mode. 
[0272] 

The processing step which explains the processing which NFC communication 
apparatuses perform in this specification, It is not necessary to necessarily process to a 
time series in accordance with the order indicated as a flow chart, and a parallel target or 
the processing (for example, parallel processing or processing by an object) performed 
individually is also included. 
[Brief Description of the Drawings] 
[0273] 



fPrawing 1 l it is a figure showing the example of composition of the 1 embodiment of the 
communications system which applied this invention. 
fPrawing 2] It is a figure explaining the passive mode. 
fPrawing 3] It is a figure explaining an active mode. 

fPrawing 4] It is a block diagram showing the example of composition of NFC 
communication apparatuses 1 . 

fPrawing 5] It is a block diagram showing the example of composition of the 
demodulation section 13. 

fPrawing 61 It is a block diagram showing the example of composition of the modulation 
part 19. 

[Prawing 7] It is a block diagram showing other examples of composition of the 
demodulation section 13. 

[Prawing 8] It is a block diagram showing the example of composition of further others of 
the demodulation section 13. 

fPrawing 9] It is a timing chart which explains RFCA processing the first stage. 

FPrawing 10] It is a timing chart explaining active RFCA processing. 

fPrawing 1 1 l it is a figure explaining SPP processing. 

fPrawing 12] It is a figure showing the list of a command and responses. 

fPrawing 13] It is a flow chart explaining processing of NFC communication apparatuses. 

fPrawing 14] It is a flow chart which shows processing of the initiator in the passive 

mode. 

fPrawing IS] It is a flow chart which shows processing of the target in the passive mode. 
fPrawing 16] It is a flow chart which shows processing of the initiator of an active mode. 
fPrawing 17] It is a flow chart which shows processing of the target of an active mode. 
fPrawing 1 8] It is a flow chart which shows the communications processing of the 
initiator in the passive mode. 

fPrawing 191 It is a flow chart which shows the communications processing of the 
initiator in the passive mode. 

fPrawing 20] It is a flow chart which shows the communications processing of the target 
in the passive mode. 

fPrawing 2 1 l it is a flow chart which shows the communications processing of the 
initiator of an active mode. 

fPrawing 22] It is a flow chart which shows the communications processing of the 
initiator of an active mode. 

fPrawing 231 It is a flow chart which shows the communications processing of the target 
of an active mode. 

fPrawing 241 It is a flow chart for explaining general initialization and SPP which NFC 
communication apparatuses perform. 

fPrawing 251 It is a flow chart for explaining initialization and SPP which an initiator 
performs. 

fPrawing 261 It is a timing chart for explaining initialization in an active mode. 
fPrawing 27H t is a flow chart for explaining the activation protocol in the passive mode. 
fPrawing 28] It is a flow chart for explaining the activation protocol in an active mode. 
fPrawing 291 It is a figure showing the response to a NFCIP-1 protocol command and its 
command. 

[Pescription of Notations] 



[0274] 

1 thru/or 3 NFC communication apparatuses, and 1 1 An antenna, 12 A receive section 
and 13 A demodulation section and 14 decode parts, 15 A data processing part and 16 
encode parts, 17 A selecting part and 18 An electromagnetic wave output part and 19. A 
modulation part and 20 [ A selecting part, 32 i or 32 n demodulation section, 33, and 41 / 
A selecting part, 42 i or 42 N modulation part, and 43 / A selecting part and 5 1 / A 
variable rate demodulation section and 52 / Rate primary detecting element ] A load 
modulation part and 21 A control section and 22 A power supply section and 3 1 

CLAIMS 



[Claim(s)] 
[Claim 1] 

In a communication apparatus which uses a subcarrier of single frequency and performs 
other communication apparatus and proximity radio, 
A primary detecting element which detects RF (Radio Frequency) field by 
electromagnetic waves from other devices, 

An electromagnetic wave output part which forms RF fields by generating 
electromagnetic waves, 

A transmission section which transmits said data with a transmission rate predetermined [ 
of two or more transmission rates ] by modulating electromagnetic waves according to 
data which should be transmitted to a communication apparatus besides the above, 
A receive section which receives data transmitted from a communication apparatus 
besides the above 
A preparation, 

When it judges with the ability of said transmission rate to be changed based on data 
received in said receive section, said transmission rate is changed and a communication 
apparatus and data exchange besides the above are performed. 
A communication apparatus characterized by things. 
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9 i 7*B Ttt, ') - V/J H * fcty I C 1) - K^Of- * feilU li, NRZK «t ft f- * 40 
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> 3- KAMf fcil* 0 ttzs 9 4 7*C Tii, -f - * <^f5^ I' — hi L T > 232kbps^JBffl 
Si*i.T^fto 
[0 0 0 7] 

%ot, WW.*** fej&l^- HiftB LT** ^ 'f 7* A L < it 9 << /B ) tCk 50 



http://www4.ipdl.inpit.gojp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N0401=/N... 7/21/2008 



Page 1 of 1 



(3) 3P 2005-218127 A 2005.8.11 

r r> r> j-\ n 1 
I y m U o j 

I *H&, J: *> '7- *V-Yb LToo, WJx.fi:, 424kbps* 848kbps& fwf 

IC*-Kv7fAi(0*S (3^tfti)fv) *H4&Ra f ife4 0 
[0 0 0 9] 

«) s-^ssi-* i * k j: «j , i c ruf-^tseu ic t>-k«\ 4 » 

Xi>, -H-fv **#*4#3??W&o*:o 
[0 0 10] 

L*-L&4<fe* 4-tttt> I C* - Ke*#*a3K*ft4U> I C*- Kif* Lt, 7 s - 
**t«fH £fcOStfca*oT<4i****i* Q 
[0 0 11] 

X%&£ n ttii^fi*, 
[0 0 12] 

*l&lBtf>iHltttt* flSOMTJ'SxGtBftfcifcRF (Radio Frequency) ? .{ - )i> 
[0 0 13] 

*«ifl«>aflMK*v»TI4, J»m»*», toSt ^&-olBftK J: * R F 7 -f - Ji/ K » 
£t&Hi L tffi*W*a5^ *ISft*li4-f 4 i t C J: ^ > RF7.f- * K* #*t4o 
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[0 0 4 4 ] 
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nr*jt€**a«-f* 0 mo-c, B5 4>an»i 3a, «i7>s*N^Nii»)^ft2iu 

iHt — h fc tTfi, WJx.<i\ 8fi$t^ 106kbps, 212kbps, 424kbps, 848kbps$: ffrfiyST 
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3 3*tt#p-*-* c *K93 314, MM 2 10«WKL*#v», «M9 3 2„**«U 
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[0 0 4 8] 

&.*)U I*fc«l^fH£i::«<?Sfr;*Vofc**fci4, l £v> 'M' 
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v^K*^tf) *>j|£f§ (Send Request) £Kj 
[0 0 7 4 ] 

B*HT,pT + nxT» F ,ciJ»t*T,„»i, ttftfH, tt^ftofl 

«ft*f fctii, fl^tf, 4 0 9 6/f «J: Sii« c nli, 

«r*u w^ur, 5 1 2/ f *i* c wiT„ lc ii, ttJMsir- K^^f Atiyarii, 

[0 0 7 5] 50 
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(10) JP 2005-J18127 A 2005.8.11 

r T 1 

Lv u / vj 

IDM RFCA&g tJ;-pT h*6 I £ * > 4 4 «ff 1" * » 10 

[0 0 7 7] 
[0 0 7 8] 

s *i * , tb a * n » i s % <o as # *• e> t a „ rG »t 8 & t £ at , 

x- *4>&«CSend Response}^ g|fe#^ 0 
[0 0 7 9] 

■*HT» 0 t+ n XT, rv Ui»tt« n iT„„li, 13 9 ^MBRFCA&jl 
■S-fcH— 0 4>$>T**o HfHT m + n XT RF ,£*$lt*T A »Ttt> ~r?7-i?T-< & 

VA kmztl. Wx.if. 7 6 8/f <ULt2 5 5 9/f { tHT^ttWJ?iiio ^ 

BT„ f ,ii T?-r-i7ir- h'?4J>kmni, mta, i o 2 4/f .jtij^*^ 

J3MU-><> 
[0 0 8 0] 

[0 0 8 1] 

-C-LT, ^jiSBtWT 1DT fi:, 4 0 9 6/f«J:»l*©tti4©C#U, 7^t^ 30 
7f l"f ^T APT i±, 7 6 8/f e Ja±2 5 5 9/ t ,l&TWV$>&Z.k&h* NFC 

S C <£ * 0 
[0 0 8 2] 

[0 0 8 3] 
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(11) JP J005-21S127 A 2005.8.11 

[0 0 8 4 J 
[0 0 8 5J 

£ L 4 nlfcS £ * ot#^ * H (5 *H * J3 ma-jK 4riHjb ft N! £ t, ^ Jt 
[0 0 8 6J 

? F t t=- ») t >) tl** KtiU -e«0T- * £-^> >) £ ») 1*4 * - *f v h * 20 

I fcttfttf Z<Dfz&, ^->x- feJtg RFGAftS £ J: oT»S§ 

LT> h Itftfc IT<7>NFCID(NFC Identification)* g$T& <> * 

i^^jET&NFCID^ -fxyx-^iam, 
[0 0 8 7] 

t-6 «i , SDO(Single Devi ce Detection)^ £ 9 i, 0 30 
[0 0 8 8] 

[0 0 8 9] 

h«O2JA±0-fc. IW-^ NFCID*»iiffi?tlT< *fl)2tt 
Jt<7> * - y y f- *-*,3SfiS il-C < &NFCIDtf<:3 y v 3 > U ^ xv'X- ^ tt, -e<i03 "J v 
s > LfcNFCID£i£f$1-;& C i 4 «/> 0 

[0 0 9 0] 

yNMnfc *SST?ff to *i -fe o 
[0 0 9 1 ] 

^ur^% 0 m 1 1 Tttv -rx$/x- ^<7)jiHc 5o<o^-rv h# i t #2. 
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(12) JP J0O5-J1S127 A 2005.8.11 

[0 0 9 2J 

SMmm?lt. - J/i- ^^.f - 9 > 7 'J ^ XX 7 1^ - A * 1 4^ J , 

o fcfcx sti^T,, »*> 08£ tf\ 5 1 2X64/f,t?H, f-YA^Pv f-fiOijili LT^e# 
P9T s !i, 2 5 6 x 6 4/f < i: 3Jt* 0 ^-fAXDv Mi, flJxJ^ B#W 

[0 0 9 3] 
[0 0 9 4 ] 

1"*c S^U, Mi. 0-J£l±T5N- 1<B«H<0*£*R*, SL&K <fc I? U * 

[0 0 9 5] 

y KtfM-f-**- 9 >^l'X#y^7l'-Air9 Los 9 va ft*t*ii 
[0 0 9 6] 

-A^3'jya ^ C* 4H»iftfc * • 19 1 1 ?>£Sfc«01£l Cii * * * A * n ? f. # o K 

"C, ^-r •.?!•# 1 i # 3 9 ^/l^*^X7 U-Afl«. A7>C ? h# 2 4^43 

'/>T, ^f7f#5<0* v 9 > ^ 7s 7 I'— A i)K 9 <{ A X D y h # 3 K 

[0 0 9 7] 

X7 i'- A£iE#^£Mi-&£tfl^l&'/>o <-<vrz$>, -f-v-x- s 

T, ^Jt^nc0NFaD*<g£S?*l^'K-y>^PX'K^^7k-AC0^g^Sl^r&o 

'?\ {^vi-?(;n^- 'J ^'J^a h 7l'-A<7>jl-tl < !:, 

[0 0 9 8] 

<so?-y? hit #-U ^PXtf 7 l/-A£gl-,r stf 

-rv htcavciit -fiVi-^*^#- 9 ^9 j-7 u-Atsfitftftv * 

*itttl»BtiJ^-fU, >W 9*.* Y ?\>-J>.*ft%&.%l,tz®&KlU ni.it 

v ^<J5#-9^^9^i^ !-7U-At»mj:^:t4iH^H 0 fflL, i^>| 
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(13) JP 2005-218127 A 2005.8.11 

» •) y 7 y xco 3 •) > 3 > J 4 1; t i^i ^ - f 7 F # 1 1 # 3 uo'/>t fi , <i 

[0 0 9 9] 

*B*-f*C t3^T*jt*-ry h# 2. #4, #5Kov»Ttt, J: * iHl 

UttKli-T U iftfc £ <K 9 *x* F-7 P-AfcfrT&jfc&i t 

~> x - * j&«g|fl't * f¥£<& ?K- 9 y 7* 9 * x 7 - a «n. T , 9 > ^ i'* s y 
A7l'-At)ILT< *©tt, iW)*- n/nx^ \-7V- AWSfitioTNFQ 10 

-rvh# 5i--<ToNPciD*aiit*c:t*wjiet **o 

[0 10 0] 

^-coNFcn)» ? giis*ir.: >y\> ■x#vx7i'-Ai«*f?*iAt*, ^x->x- 

[0101] 

.1 £t\ _Li£ Ifc X o NFGfifiSIItiU ft#<© I C -n - K->7f A 4 I C 

[0 10 2] 

* I C* - KMU SrftT, ftSfcUSIfrt*. oil t), ¥ 30 

-rvMi, ftff<^>I C*- K'/^fA^I c*- K-c***-t>, »ftt*?t 

[0 10 3] 

U % ')y7'nxAh7P- Afc£fr*-**1i*fT^ ^■>^?»^* , - l J^ 

[0 10 4] 

*flM*S o J*^ 1 * < , 9 > *~ 9 7 x X N 7 V - A * ^fl f $> £ t # £ 

[0 10 5] 

£L£ 3t£^^U^o? 9 > y * 7 V — a * 

% ^->x- 7 K££-f& 9 'fxvj-j'ii, Mm^jK- 9 7 7"1, 7.#y7^7 

[0106] 
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(14) JP J005-218127 A 2005.8.11 

^x-^ii, imwowi&KXvxmfihitzn&'tiiviiijii:, ?-yv bkv&w%£ 

[0 10 7] 

NFGie^l-C!i, ^->^-*#?-y? MC3V> K£J§^U 9 — ¥v Y 
3\ .-f -5/i-^7i^<03v> Kfcftt* (&+) 

fTfc>*U-><> 
[0 10 8] 

iai2!i, -fi-^i-w-*'? Means**-* a**:' Kt, haw 

[0 10 9] 

Hil 2<7>^iS«^"C{i^ 3^7 > Kfc LT, ATR_REQ, WJP_REQ, PSL_REQ t DEPJ*EQ, DSL_ 
REQ. RLSLRBtoettfli^ffiX^H-CiJDv 37^ Kfcjtfri"* l/;*jK>*fc LT<>> =?7> 
KfcfltilU, ATR_RES, WJP_RES f PSL_RES, 0EP_RES. DSUtES, RLSJ?ES© 6 

#u J'-yvMi, *?>3^> wtiw#^t-f-i'i-*cJ!Stt*or 

?#.*o 20 

[0 110] 

37> KATR_RBQii , 4 ;yi-^\ * - y ? f £*f Lf\ g AoRtfc ( tttt) **P 

-fi^Jt-^eolSfifeO*. *<^x->x-**&fe^£NraD£^#g£ll3*u *-y? 
[0 111] 

1/*jK>*ATR_RESHU 9-*f-/Yii\ 37> KATR_REQ?r-tgL7t^^v *?>3-7> 
KATRJlHlK*J"r*jfe|?t L-T, 4*-->i-n:H8Ml* 9 P * XATR_RESK fi, * 30 

[0 112] 

4- , 3 -7 FATTRJW U * * > * ATR_RES|C Eg S ft* «14 i L T^)|'5jH U— f Ofll 
ftfctiU h#&5MiT*£t<">rg^f'-- *«f£is V- Y?<<"Z 

U * # V * ATTLRES^* I? t *> ^ 1 Jttr *>H* lzlfX\ A x-> jl- * 'd. 9 - f >/ h& 

UBfrftB 1- - !• ii^T* *o 

[0113] 

3-?> KWUP-RBQfi, -fz^>x-^\ mm-t%>9-r? bi»1R-tZk%K.&GZXl « 
&o BP*>, im~t&?v> KDSL_REQ1' s Y ^~>x~ 9 frh 9 -V y Y Uisfi-f* £ * K 
Jt «9 , ?-yv h «\ 7* 4 -t U ^ h (deselect)^ x j/x- 9^<Z>7 > - 9 <f>m^ (1" 

^ fM<rWv^T« Y x->x- 9^<ryr- 9 Q>&&iwmiZ'rz>3fft& t b t 

JH® 3 4t.^> „ & a t > FWUPJtBlK Ji, t < -t V9 \ &%im< 9-Y -j Y 
?>NFCIlW@2S£4t, KWUPJlHltSfitfc^-yy N^O *>, CO 3 "V > KWUPJRE 

QKffi1I3il-C^4NFCIDm:o-CJil3e3n*^-r? T-i<kU9 bttSR*»< 0 
[0 114] 

P-REQU 121 * *IT V* * NFCIDtC <t o T#ft * It* 9 - y v b *K 74* I' 9 Y 50 
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(15) JP 2005-218127 A 2005.8.11 

KWJPJREQK #-f « sfc£ t L"Cjim*ft-©o 

[0 115] 

aw KPSL_REQfi:, ^^vx-^j5«, * - N t co;i€^W1-.&;ifi^?;< - * £ 
c ^ic^jg e?i^ 0 CC'C, ^ t mA.i'X, ^'-yx-^i 

[0 116] 

a w K pslreqk , Mf£<o?I m 7 - * ofit^gSS £ ft , ^ - v • ^ - * #■ <5 * 
-rv Mi&ISjStt&a Mi, 37> KPSL_REQ££{iU * C K£SS *l'Cv> 

, PSL_REQtC ft-t & P * # ^ X PSLRESfc T -© <, w 

[0 117] 

a w KDEPlREQfi, <i ~-s*.-?i)K 7-? (^*>»$>&£f- <7>jl£-fl 
? i- £ <?> m - * * ft * £ § t%£ £ ft, c £ fi , ^-yv f- e j£ g 1' < £ r 

- ? #g£t 2 ft *> <> X # > X DEP_RESii , ^fH^ a -7 > KDEPJREQU -o fiB^ 
tLT&gL, •4^S'i-*K&gt'^7 = -*fl J 82W?ft&o lot, 3 "7 

y RDEP_REQU i^t, ~ yJ- * * - f v ^ ¥ $ it, *-60 a > KD 

EFLRKKc^i-^ 1,^^>^DEP_RES(C JtoT, ^-^v f.^M-v'i- ?! ;f-^^ 

[0 1 1 S] 

a-7> KDSUlEQii, ^zyi-H\ h*f-f-tU^ f >tt3l t "f & £ # Kj£ ^ 

«S*U-> 0 KDSLREQ&^flLfc^-y* h «*, %<T>u-?V KDSUJREQU fr-f .© U X 

# > * DSL_RES£ Uf.f-tl'^h ttS *J, 3 W K«*JP_REQtW^ a -7 > 

[0 119] 

a*W KRLS_REQ}j\ ^ - -> x - ? f. £ ©i!t*3lfe£U*T"*-4 1 t Kg 
fi * *l * <, 37 7K RLSLREQ* £fl Lf^-^7 Mi, *-<7> a y KRLSJREQU £ k 7, 

[0 12 0] 

iit, 37^ KDSL_REQiRLS_REQii, ^-ffti(>, ^yi-^^)l 

aw ^-RLSJ^EQ(cJ:-5Tfi?feSli^^^-'7 ^ ^y Nfi, ^->x- ^ t coM^, ±S6 

^^•^x-^tii-ftprt^^li^^'&v^ a*?> KDSUREQiRLS 

-REQfi, ^^& 0 
[0 12 1] 

[0 12 2] 

'[0123] 

NFca-sMit, »ii*is*st s-r#S)tc, ^T?ys itiis^r, ffio^e 

[0 12 4] 

iit, NPOafiSB (134) -CJi, ffllx.^, £Ml 2^%NSE1 3Uffl^r&fi# 

St K i « UttMtb L it*-? o S ft <>«> 

[0 12 5] 

^fv/SUi ^ T , -ftfe^ga J: & ttt»4<ttd) $ ft * * i: #>JS ? ft^^, 50 
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(IS) JP 2005-21S127 A 2005.8.11 

[0 12 6] 

Y'ttziiT?T<< 7*- Keoi ^ov^ltujKfeLT i*-4*?*v» 0 ii U * 
Etff<^>I C*- K->^t^I C*- Kfcf?)^? Y<r>9-Y? Y 

Kl^lff^t^li, 7f v/S2tii, NPGaflgfiji, <£«0>HS*- K*, 

[0 12 7] 

xf -y /S lU*v»T, tt©l*iIUJ:*M»#fta3ftfctW£3ftfc*ft\ 
NFGttfigiE tf, Af-^Sl $ ftfcm«#*'M 3 ftSfitfT^* i 
[0128] 

*t ? 3 *B8fc;A<l*tt3ftS»tT^* fc*l5e*ftfc*£\ *r-y 7*S 4 

it, Xf-;/S 1CI^ KIT, ratito&9*<g * £ Sft&<> 
[0 12 9] 

4 fc, x f> -y / S 3 U is , «*«* f *tli £ ft&tf T ^ $ ^ *!IS£ S ft ftft , a t 
[0130] 

-> X - * <*>JHI O t,J Tift5§1- & * 

[0 13 1] 

at atta t'S 1 1 uu ±a<&ai 3^f-;/s i tj3«^T, mMa ? t£ffl?ft 
•c, at i^jt^s i loftjsa*. ±j£oiBJHRPa»aKffl^t*o 

[0 13 2] 

^ UTfiO, «nlx. ti\ 1 K-t v ?ySl3 fc»fro -v /S 1 3 "Cii, NFCjft 

xf7U-A*SfL, 7s-f -y/S 1 4K»tr 0 x-f-ffS 1 4 7li, NFCjiffi^gii, 

[0133] so 
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(17) JP 2005-218127 A 2005.8.11 

7s?j7% 1 V y/ V *#>7s7 L^AsPSfi?*."? 

A iCx-j >J > 7 l/-A#i&-o"CC*V»lf£\ V / S 1 5Ji±S 1 

[0 13 4] 

7i/-A^an88H-c*At«e?ii/s»^v ep*>. flu.**, NPGafiMnia»t»# 

7l'-AfcE*3ftT^*NFCID£Jto^B*1'4i t h&gn V- 

[0 13 5] 

iit, NFGlft^lJi, Af 7/S 1 5 £j3i/>T, Ar>7^K^-i'v h<r>NFC 

KPSJfflQfcJioTftai'- K#fcM3ft*HR»K |nK h TS§ffi*ff 9 c 
[0136] 20 
-?-*>«U Xf7^Sl6ClA, NFGUISElUi, ^fv/Sl 5?tg§Sjl£NFCID<7>* 

[0137] 

7-r 7*S 1 NFCJH3»iHi, 7>r? 7"S 1 6 1 -Sfi L s v > KDSLREQ^fr 

LT> ^^3-7^ KDSLREQtiJ: *) r 4 ±\> 7 htt&fc 3ft& ht>V&LX<Z>l 
7sX>7s DSL.RES* £fl L , 7s f y 7" S 1 8 K it tr« 
[0 13 8] 

y 7*S 1 8t«is NFCiHSSUli, 7*S 1 3 V V ^ $- i * h 7 30 

[0 13 9] 

7>r? 7°S 1 8C6v>T, at y 7*S 1 3T#-')>^'J^ax h InP' 
- f-C&fiLT*^ ^fcofcWWSaiT^fc^fcflfcSftfc*** xf-y/S 
1 4 KM *) v &T\ X r v 7*S 1 4 »S S 1 8 *>*a:M6 '9 ft &o 
[0 14 0] 

at v* 7* S 1 4»SS 1 8^>*MiA^I»Jfi$ft*ii:CJt >K NPGHfijlllti 
, 01 1 T?i&!j0 lfz£i£s IWNAaD-v -f 5 v ^T&fl SftT < <> ') 

[0 14 1] 

-7fv Afv^S 1 S^li^Tv *r?7*S 1 3T*-y ^'J^x* hvu-ls%s 

T v 7* S 1 »H«ir>t» JtJknsi^ i*«NC|L< 4v»t«8tHl*W» ^P*>, Sft 
n^7CiiN*tS§-C<fc*li&\ 7,^ y t*S 2 0 UJB*. NFcaHSSlii, mknt' l «»t 

V 7 *)S > }• t'Cs Xf'/yS 1 3 fcJITx y7"S 13JSSS2 0^a^ 

H«)iESft&o 
[0 14 2] 

C si t\ 7,f7/S13»IS2 0 </.)$liI» ? JK (J « ft * i t U <fc «3 , NFGHtgf tt 50 
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(18) JP 2005-215127 K 2005.8.11 

, Nil *> <r>&%, is— y x\ •) y?*)t3-7, Y7\,-a & mm-tz tti>iz, v 

[0143] 

, NFCil-fll^ Nifi i? <Ofc& h ?\ tf- >) >?i)t>J~7s V 7 V — 1* £ j£MT& t 

[0144] io 

[0145] 
[0 14 6] 

Y*>9-*fv hOi&JlTttv ifBC 7>r -.v/S 3 1 Kj3i/>T\ NFC 

^^ot^i^gf^t, g n i— fK-») >y>,> )- 7i'-A#3gfl*it 

[0 14 7] 

* T ? y S 3 2 i^T, /< 3> i> "/-t- K<f>-f i- x 'J > ^ «J 5 Y 

I- 7l/-i £ t W § <i>»3\ * r ? y S 3 3 KJR*, NR»££1It* 

s &&nri 5 , NU*U>*iT$ *r v y S 3 3 UfcuT 

a f v y S 3 4 K jBA, NFCfcfilSlli , £ft n * 1 «•* 4" ^ * ') * V HT, 30 
Xtv'/S3 2 Kg? ♦) v £IT, * r v y S 3 27bm S 3 4 4>H4<Mk "9 ft &o 
[0 1 4 S] 

?7S3 1UJI*K JslT, *f v yS 3 3 4 <D&m.1) t '&*)M-$tli>o BP*>> i£ 

•?uu /<^^y«- y<oJ -p*.-9fre>, n&*xofc%i'- y<o*> *>co^-f ft^-ci^ 

?Jlt<4#-'J>^nx^ h7l/-A*ftflt*c:t*«T**4T, ^ f 7* S 3 1 
.7^2 S 3 4 o&gj& f * *} ^ i? ft & o 
[0 14 9] 

-C-LT, xr y yS 3 2 Ci^t, ^r/^-^^yx-H^i, 

hc^)^- ') >y y N 7k-A*iE#*eUfc»^ Xf? y$ 3 5 K&fr, NTCii 

-C. a #fi9NFCID£ fifejR L v V7 > S3 6 H*tr<» ^ t ^ y S 3 6 Vit. NFCiiif^Sii 
, g^NFaD^eSL^^- 1 ; >VV7^>7.7V- At\ % n I'- Y t , 7,f 

3 7 Jwigtfo 
[0150] 

NFCSfe^giiv vyS3 6T'K-n/l^)K^7v7l/-At 1 |nV 
- N tik»l4 , ^ » > y°& - F"©^ - v-^-^ z5-<5 37> KPSL-RBCW^g 3 ftT 

[0151] so 
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(IS) JP 2005-218127 A 2005. 8. 11 

7.7^7"$ 3 7X"li, NFGi-fiHliNi, Ay -> 7**- K<7>^ ~->x- ? a^KD 
7 7* $ 3 7 UR ») , * ? > - K«D -f - v ^- * a- f> 3 -7 > KDSU<EQfl*& ft ? JtT < 

•r *. •it -~ 

[0152] 

3:£, *r v T'S 3 7 A'7->7t- KO-fx5/x-*ii»fe, 3v>FDSL_RE 

££\ ?T*S 3 8K£*t NFCii«gg(i v 37^ KDSL_REQ(Cjt1-*P7?K^7sDSL_ 
[0153] io 

h-^®fej8kJi^7i"* <!:> #J*J3*il$7i-&o /<W7t- K4> f <7>«fi 

[0 15 4] 

- > -x - ? oaic o u» x &w -t & o 

[0 15 5] 

1 4«/<?J'7't- KO-f x->x- ^jPiS^XT -'T'S 1 IftSS 2 1 K 43 it 20 
^ft^ftftttcD&ljnrfcfc&o fflL (3 1 J^a-^v'/*- K(?)^yx- ^coaijt? 

[0156] 

ip*>, xr-y /ss ik^^t, NPGaflignii, *«««>ai.-*3S'i9»'tio 443, - 

<?>T5Ti 7**- Kfi^'f i$/i-?^*!C*lt*^fv T'S 5 1 ii, ±a<O01 3<^7 
-T77*S lUJj^T, ««j^«#di*:fc4ifr-ofc»*UfT*>*i*o BP^ NFCiM^** 
x Ull 3^^-f v/S llcii^Tv *«8fc##ft3*t4#-o*:*£-£, ? T'S 5 1C 

js^T, sttttetbatnift'rto ^t, xf-y/s 1 5 ico&s^ ±&?> 30 

[0157] 

i LTO, 0R<4\ lUt?H, Ts-fv T'S 5 3^iStfo v T'S 5 3 Xit, NFCii 
[0158] 

ZZX\ V7 , S5 3 Tli, NFQIft|£gJA\ *- 'J > ^ 9 * x* h 7 U — A 
®mi&X'$> & 1 oasi-^tt, * -f 7 T'S 1 43 J: tfS 5 1 60 »S %i jHRKAMK J: to 
[0 15 9] 

^■f7T'S54-CJiv NFQIillSSfix fl!4>£1l*-fe, Inl^-ft, #- U > ? 
# v 7> 7 P ■ - A # jiM ? *i t £ *■ t* d $USeT * o 
[0160] 

7f T" S 5 4 U J3 v> T % •fl!j<7>gl^^, V ^^I'^^^aTI'-A^s-S^HT 
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(20) JP 2005-218127 A 2005.8.U 

[0 16 1] 

Xfv 7*S 5 4 KtS^X* i&<Qm%frh> *nl'- hV. #- U > * r U*#>;* 

O^ia^v £ n i>- YWmUx'ttn ZkfrVh* ^ n V — i- "Cjiil L£ jH- *) ~s ? 

N71— AKtt^atf^'J^l^tfyx^-ArtHEoTSfc^-fr*. Xf-^S 5 
5Kig*. NFCa^fi<±, ^<7>tf- 9 VAX's* 7 U- A*jgLT#£fll*>ig1I* 
T?r A F9>fi-rv Y t U, v ^)NFaD£, >?V 7-.#> 

[0162] io 

rciDi:, YW%nV-Y-?m%iI1&-?&sztzmm-ti>t. %<r>9->f-j 

[0 16 3] 

* cOlfe, ^7 v y7*S56tijg*, NR3HS JgfB li > 7 ? r -f 7*RFO%il UJoT Kftj$ 
«0Jii.7;£li*oU X-fy/7*S 5 5 T'Ef£l fcNFCII}?> J* (r.* t -f 7"*- K^? 

-*WM fc, 3-7 > KDSU*B}£ V # fi W — h "C&It*. Cilfcjtlj, ^-y^ 

NFQUIgfiJi, RF*7M*frVS T.r-.v/S 5 6frhS 5 7K«t> 20 

o 

[0 16 4] 

LT, f «037^ KDSL_REQ(C J: ty-F-i 4iV? b b %H'£> $ — ? Yfrj&LXi&V 
Xi|fyxD5UES**flL 4 *f y 7"S 5 8 Kjttfo 
[0165] 

*T?7*S 5 8-CJix NF<3HI361Ili* *T •;'7 > S 5 3 *C>K— 'J ^^'9 7X7^7 1,- 
[0 16 6] 

7*S 5 *r ? 7*S 5 3X"tf~>) Y 7W A*, %al< 30 

5 4 KM *) , WT, 7s r 7* S 5 4 S 5 S <0*iJ*«g (jjEgi *U-> 0 
[0 16 7] 

~/5, at 7 7"S 5 S^iS'^T, ^fy 7*8 5 Sf'K'-y h 7 k-A*\ 

^nW LTsMi, 3rfcOl*Mj& f g»lfc**yfe3*ifc»*\ 7;f -;7S59U 

4 MX, at -v 7*8 5 3 * HUT* at y 7* S 5 3»£ S 6 0 Q&94 f 

[0 16 8] 

iit\ 7f V7S5 3 »M S 6 0 ^>j8ta^ "9 £ ? ft£ 01 £ £ Jt (9 , NFCj&g£fttt 

j£D <ote^ b — h t\ #- 9 > y u ? x-Th }• 7 sfi-r * 1 1 * k , u 

[0 16 9] 

Hts ^fKjgl— h T*jgoT< y?-l'7>#y7s7l'- AtMUt^ Af 

:V7"S6 lKJ6*v NFCiifeggfjU T7f f 7t- -->x- ? i Lt, -fOiHi 
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(21) JP 2005-21S127 A 2005.8.11 

[0170] 

j / ✓ V y o 

[0 1 7 1] 

T 5 T -\ 7*- ¥*>f-r? h^Kk^T?i±, Xr ?7"S 7 lftSS 7 9K£i/>T, 0 1 
5cv* v v T*- Kw#-J*v ^^Xf7 /S 3 1»SS 3 9 ft 

oTf-p'tjitiT*^ T*f -f y*- Y<n9*-Y-y f>£>ftS*?tf % NR3i££tlli* 10 
S # T«SSft t Hi* I. T r- jft fr 4 » 

[0 17 2] 

BP *> » T^7f7t- K^>^ - y >' !- ;tv/S7 1 JbS S 7 5 fcfcuT 

, ID 1 5«Xf7 rS 3 1 MS 3 5 KJ3tt4*&**ft*ftra-<?*Sj&*frfcft*o 
[0 17 3] 

* IT, Xr -v fS 7 5 ©feSft, Xr y y S 7 6 NKaifiSIEtiU T & T -( 

7RFCA&JI K J: oTM**> ft * * H tt U S # *>NFCID* gg« L * * - 9 V y U X # > 

^7wa*, mm- - I'TSitJo s *>k, xt ?ys 7 e-cit, MK.mmmw.tt, 

RF*7fea4-fri/»» x-f 7/S 7 7KiH>,> 

[ 0 1 7 4 ] 20 
CI CI'<?, NFGlfigSti , AT7/S76 "CjK- >; > y k X # ^X 7 A 4\ ^ n l- 
- f- TSifi Lifii, T 7 r -f HO* - v-x- * a-* > KPSL_RKb^^ $ ft 

[0 17 5] 

KDSLREQ^iiffi 2 ft T i »• ? $USeL. ilfi * ft T £ T ^ $ n i$lJJeL fz 

xy v y s 7 7 •) . rt-fi y-t- F^i-^-^H3v> kdsl_rk«^€ 3 

ftT<&<7>*$#0 0 
[0 17 6] 

Af7 yS 7 7fcfc^T* T^f^/^-K^i-yx-^^, 3^vKDSL_ 30 
REQd^€§ft-C§At?«g$ft/s:^N 6P*>, NPqa««ft#3^> KDSLRH»*«L 

X y 7 y S 7 8 fc NFGfifiSHi , t ? r -f yRFCAHau A o TMtt© 
JMj*Hi6U KDSUteQ^frysUX* >XDSU*ES£&f§y& 0 Xf? 

ys7 8 t-ii. Nrciifl^tJi. RF*7fc3f*fr<>\ y-f m»t*ot\ xy 

?y S 7 9UjBtr» 
[0 17 7] 

xy?ys 7 9Tii, NFGiftHtiit y^r -r y*- Yn*~v? y t it, *«>a 

-y? FWliftJJWTtii, *S*»7T4 0 fti5> 7^f ^*- YM-fv 
[0 17 8] 

hi siijri^iai 9^)7o-ft- h*#K.LT> mi 4 ? y s 2 1 c£ 
ft^^'-v ->y-t- K^ij/i- ? <7) jig s»ia (* o ^ -c gi ^ 1- * 0 

[0 17 9] 

"r*»a (Wt, Jii:, ftaieatv^) mi 4<oxyyys 1 5-cNFaDt-g.isL 

P-REQ1' % &I«HH^ftt, CLftUJ:*K Ell 4cOXryyS l 6t37> KDSL_REQ* 
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(22) JP 2005-218127 A 2005.8.11 

[0 18 0] 

JUS LT < 7f v/S9 2»-f>S9 3 Ujg* % -&<0 XWUP_RES£ 

xtb LT, v /S 9 4 HiKCro *r ? "/S 9 4 "Cli, NFQiiliSafiv 3 7> KATR_R 

i-&U*#>*ATRJ*ES_-g^LT< Xf^^S 9 4 frb S 9 5 
* CO W X # > * ATR_RES* $ ^ 1" & 0 
[0 18 1] 

KATR_REQ_ V X # > *ATRJ*ES£ *?<0 t t X\ NFGHilg B g X (f ft S US It, » 
[0 18 2] 

'/"/S 9 5 S 9 6 NFQfiiH^Siiv 37> KDSL_REQ£, £g 

S 9 6 S 9 7 Kt*, *<7> U- XfK> zDSL_RES£gf LT , ^fv/S98 K8tr 0 
[0 18 3] 

*-r?/S 9 8Tli, NFCiHI^SJi, _3 1 4^fvys 1 5 TNFC1D£E$ L£ * - 
fy bt^Tfc, xf-^S9 lf-ftSifi ITIjlf Lfc^ifi^lJtti, ?f-; 

rs 9 s {-43v>t, NFcafir^s^, ?±sgftt u-CiBiRLT^^^^-r * h# 20 

<fe&_$U5el. X*v7S 9 1 KRI), NFGiflSlli, £§3*1* tT3i 

Kb-C^an*-*** h^>^^Olot»jt:KftH«1ti:Lr*«?U BIT* Hfltoftfl 

[0 18 4] 

t at y /S 9 8 K*i/'T, NFCiHiSilrt^ HI 1 4WXf 7/S 1 5 "CNFCID& Ig 
§S:l£*-**y M-^Tfr, 7vf^S9 lTftBISlfc LT««Lfcfc*yfeLfc»*, 
FJJt^ NFqm^ft^ NFCID4E«L^^-ry hi^T fc<&WT\ 37> KATR_RBQ, 
l/* 7,ATR_RES£-^ l)tU, iJlUJ!)^^^-^ 2>S§-f Brf&&fsj|; k - h £ 

(ft §1611) S\ at v y S 9 4 £ S 9 5 137 > KATR_REQ£ aATR_RES£-*> Jj 30 

£ '9 Lfc^-rv b*> + #-fc*KU ^T-v/S 1 0 0£&t>» 
[0185] 

Xf?^S 1 OOfii, NFQifig tii, 3-7 > KWJP_REQ_, U Ctt 

U«t t) , Xf?ys 9 6"C3V> KDSLREQ^rlgl-^vI^U Jlotf -fcl'? 

_RHJk:Jt^&l,^>K>XWUP_RES__i^Lr <4^ot, ^fV/S 1 0 0?)^S 1 
0 1 *-eOkX*'V*WPJ*ESi-£-fIlT, 01 9<?>Xr-y /S 1 1 1 fc«tr«> 

[0 18 6] 

xf-yfs i i rt!i, NFCii-figtJi, M*tfc»fi*?Hi»<&£i£i'~b4*r«> 

[0 18 7] 

iiT, NFCafi^filiiv 01 v7S 9 5 ? U * »K>XATR_RES£ X ftgjgH^ 

h-stmix&n, -eou^*>^ATR_REsnEii?4i<:*itK*^ix ^Bss^aftur 
fcj_^ j ?-_ffiTi-*^a!>^, ft^i-- hzxmmbfcvku- buses 
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(23) JP 2005-218127 A 2005.8.11 

[0 18 8] 

7 7/S 1 1 5Ultfo 

[0 18 9] 

xf?ys i i ikm't, fei«ifc*e*fT? ^fr&a-t 

^"7> KPSLRBJUSHLr, *LXs NFQ§fl£1I 

<i> ftBIStl**, w> KPSL_REQ^jtiTT<, I' X # y * PSL_RES* i§ffi I T < 
, *r?7S 1 1 2j9>*>S 1 1 3 Rift** *</>VX*>XPSL_RES£-g:iIl.T, ^f-.v?' 
S 1 1 4 Kfctfc 
[0190] 

0*I/<5>-*** Xf^S 1 1 2T?3l«L<:3^^ KPSL_RBQKfi1lLAa€/<9 
BQt bxtfy^PSLRESo^J) t ^r?/S 1 1 4 ft Ha IE 

[0 19 1] 

KPSLREQi U^.i*>^PSL_RES7>^>) fc &J (iJ->x-Vs» fc. J: ii if 
» H*l*l4>* Wittf. 04 0x^3-^916 (f3-K8l4) 

#5t*\ $m»i 9 * jt cKnflfse»« 2 o (ftMsi 3) f«>*H<>fH «- 

[0 19 2] 

~ 7 U fc^W&SftfcHI'fr* ^f:v/S 1 1 6*3^$ 1 1 7 

[0193] 30 
3ftfc»<ft\ 7f'^Sl 1 6UI*, NFGittltiU 3V> KDHUiBMr&BJftltlS 

[0 19 4] 

*LT* NFCii#^fl{±, ttl»fii« k 37> KDEPJHJfci*-*** *DEP_RES£ 
SflLT< iCS-fifoT, ?/S 1 1 6*&S 1 1 7KjB*s *©^X# >^DEPJE 

[0195] 

U±<s0Jt*£> NPQa#SHtftI8«t©H|*C> 37> KDEP_RBQt 1/ * *DEP_RE 40 

t) v^i^iXf- *«>fc£firt f fr:bft*o 

[0 19 6] 

f v7$ 1 1 8k*^t, aeffi*s-SEstft^t*yi6$ftfc#^ bp*>, i« 

v feBggt^KT?-^*) t "J** 7* x-tv7S 1 1 1 fcRlK BIT, R 
[0 19 7] 

ifc, At?ys i i 8K6v»t, «cffl#*s^T4i:wfe*ftfc»&\ in*>. w*. 

* f ***<fi\ *7y7$ 1 1 9fc«*, NFGi^^lfi:, KDSUREQ^ iiRLS_REQ 50 
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(24) Jf> 2005-218127 A 2005.8.11 

S_RBQfc** + * U * # y a DSL_RES2 £ fiRLS_RES£ LT<4«D*#ot, 7. r ? 7" S 
[0 i 9 3] 

J:ttlfcJ:4t^ NTOifiisa**, ttlSlKij-UT, KDSLREQ^nrSi 
RLS_RK>* ifcKjtl), illfii IX <0 h li, 4-fX--?kL 

XV>HK&fe&&tV>&fc<Dti&.frti > m&$ti&o ffiU w> KD5L_REQU loTSRJ 
H/t * - y * Mix 3 t V KWJP_REQK Jt o X. »0\ i - > i- * i iifiTJTggfc&l t 
37^ KRLSJ*EQK J: oT^gi -y? Mi, -f ~->-x- * t (OlBt, ± 

n * v» * . ^ - v 9 1 m^zimvtkM 1 4- $> 

[0 19 9] 

?H ?.k te-itim&&&i>c £*>*&HU KRLSJREQU«toT<5?&?*i. 

[ 0 2 0 0 ] 20 

-At*- M >^P7>jK>-X7 Jj £ fJ3<frfcfl.frv»t , ? ta^BT 

tfefcfr&fr^*-y? K<&»tt** ifc, ^i'i-^H^)' KWJ 

P-RB»<jHa3H*£fcKJtoT\ 4 - v x- ? £ ifigHTgg fc fr & * - r h<?>S? 

[0 2 0 1] 

X-f ?7 , S 1 2 0«>&Ift'ii 7tv7*S 1 2 IKJli*, NFQUfgfifi, 0 1 4 <?>7> 

<> t.t^t's i 2 ie*v»t\ NFaD*Ef&u^^-rv h-t^r^, 4 a. 

T<.<*fr'/>i:$!l£Sfl,fc#&> BU^t?7'S99UR(), NFGifigffMU » 
[0 2 0 2] 

X r y y S 1 2 1 fcfcuT, NFCIDfrSRIfc*-**? NT^Ttf J 5££<W& £fl 
[0 2 0 3] 

friS, mi 9«X-fv/S 1 1 6£ S 1 1 7l:fe'/>T, 3V> KDEP_REQ£ ^ 7*^70 

ep_res#^> Jjtij$n4it*cjr«)> ?-r?FH-->-x-^i t\ r- 9 

ft ( 7'- ^ &&) *>ili>» t , Z<7.) 3^? > KDEP_REQi: 7, # > ^DEPJRES<7>^ 15 t *) » ? 
. lotf)h5^f^ya^-^4<, r/S 1 16iSl 17^iStii, Xrv^S 40 
118, Sill, S 1 1 2, S 1 1 3*-.frLT, Xf7 7*8 1 1 4K.m&ZkWBSmx 

[0 2 0 4 ] 

^/i, Xfy^Sl 12tSl 13K*HT, <-i<*-? k9-?y h<?>mX, 37 
> FPSLREQt U^jK PSLRES*^ U^ti^iCi ^t?^Sl 14 C!iv iS 

ftoT, ?-rv f-t-f-vx-^fiOiHI^- Krt, lo«0!-7>ff^Va>r 
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(25) JP 2005-218127 A 2005.8.11 



[0 2 0 5] 

* - h*<0 ? - T > Y Oifri&a tc ov » TStt W i"* o 
[0 2 0 6] 

/•Jvs'-rt- w^-rv hv&z>HFcmffi£Wd, ® 1 s^f r/s 3 7#Jt?/s 

3 8Kfc'/»X> a'vv/*- ^^-y^-^i:cOfflt\ □ ^y KDSLREQi; UXtfy^D 
[0 2 0 7] 

fit, Xf 7/S 1 3 H:i3'/>T, NFGSi£gtMU ^yx-^^37> KWUP_R 10 

S 1 3 1 UK i), f^tl'? Uttjl ©*i fc ?*i<>o 
[0 2 0 8] 

Af^S 1 3 1 K£'/>T % ^vi-^Ha^^ KWJP_REQ«^-fl$n > r^ 

^x-f >/"? ?-f U"C k Xfv'/Sl33 K »tro 
[0 2 0 9] 

XT? 7$ 1 3 3-Cii, NFGiflgjIti\ KATILBHW, -f - 5"-*- 9 $ 

X* 7/S135 K£tr» 

[0 2 10] 

Xt»ySl3 3K*ii>T, •-f-v^ 3V> KATR_RBJ#^ft S ilT 

S 1 3 4 NPCSiMlltt, u^V VKtiUmztt-ti l'X#y;*A7R_RES*Htl 

, Xt*? 7*S 1 3 5 Uiltfo 
[0 2 11] 

Xtj-?%\ 35t-it, NRBiflgl <i> 37> KDSL_REQ#, ^ x->x- 
hXZtzfrt'Sfr&Wfci'&o Ztv/S 1 3 5 K&^X, 4~*sz--$frh. sv> F 
DSL_REQ#&ft ZtlTZizb *IJ£ * EP *>, NPGaflSl*«3 "7 >• KDSL_REQ*g » 

^XD5L_RES*jsftU Xf-y-^S 1 3 1KK£, £*IKJ:*K NFGIfSgfii, -t V 

[0 2 12] 

Xtyysi35Wi/>T, ^vx-^H, KDSLRECtf)<j£«*;}tT 
£Tv>&^t*iJ5E? ft 1 3 7 Wit*, NPGHBSHtt, KPSL_R 

EOj^ 4 ~->x- ire ifcjS^**«5gU fcft*JtT#T^&^fc*yfc 
L£IH\ •/7 , S13 8*I^S139*^*?'/Lt, Xr ? 7S 1 4 0 togfro 
[0213] 

* *x ^fv^S 1 3 7tCj=3^T, -/z^t-^,^ 37 > KPSL_REto*j*<I$ftT <o 

* ?7S 1 3 9K)£fr<> Xf;'/Sl3 9?il NPCiiggmiAv ^Vx-^>^ 
(O^vy KPSLREQK Lfcji>«'^> -C-OJlft^^-^fc&MU XT*? 7"S 1 4 OUittp 

*[0 2 1 4] 

itTSfc*ir?a>**yfcU &ft**iT*Tn*m:ttfelfc»£s x-tvfS 14 1* 
X * v T* L"C> * T ? 7" S 1 4 2 fc J6tr<> 

[0215] 50 
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(26) JP Z005-218J27 A 2005.5.11 

tti. Xfr/S 1 4 0KJ3</'T« -f^vx-? FDEP_REWj^= £ ftT 

S 1 4 It**, NFGifiglltiU 37> KDEP_REQt^i-&l'X^>7.DEPJRESljifiL 
. -at -.v yS 14 2 fc-jlfr© 
[0 2 16] 

* T 7* S 1 4 2 Tf±> NFQi^gS{±, .^zyx-^'^ 37> KRSL-RKfc?^®? 
UTi&^^^ML, i£<i$*iT£T^$;^*:*«feL*:^£\ Afy/S 1 3 3U 

[0 2 17] 

**:fc*ll6*iW:**\ HP*. NFQBG£B#3^ FRSL_RB»£fil,*:*£\ Xf?^ 
S 1 4 3KI*, NFCii«^«fi, KRSURECH-itl-* l'*#y7.RSL_RES£j§ffi L 

v £4lKjt*„ -*x->x-* ioafl**ftK*TLT, *Ji*fc7+*«> 
[0 2 18] 

02 1*5*^02 2^ 01 o^Xtvt'S 6 1 HU»t*T^T-f 7**- F3>-f 
[0 2 19] 

frJS, 0 1 8J3jti^0l 9 Vt&® I y^- F^-f x~>x- ^OMftSTlix 
^x->.x~:^g$;&£ai+J Ua>tT^4*», 0 2 1 i$ J: C^El 2 2<7>T?r-f 7**- K<0 

f x*/x- ^^jifc&aTtiv <f ij/x-^av, f*2HB-*- amit. t ^ -r .< -trf 20 

- F^xvx-^^IflsiJj-eidU y/S 1 5 1»IS 1 6 1 ^02 2<7>*r;>7 v 
S 1 7 1 75 S S 1 8 1 fcfcv>T , 01 8^f V7'^fy7 J S9 1 75 £ S 1 0 1 fc fi 1 9 
(07. TV TS 1 1 IMS 1 2 1 Ui3tt*#^i:-?-*l.^ f *L|B]^»ka^fftoil-&>tW, * 

[0 2 2 0] 

132 3 fi, 0 1 7cD7sT ? 7 8 7 9UU»t«T*?'<f 7**- F«0*-^y l-tf>>l 
[0 2 2 1 ] 30 
^ i->x- ITv^tfiMllltXItl itciotf-? 0 

02 3<J9T^f- .< 7**- Y9>9-Vv F^afiiHTIi, *t?7*S 1 9 1755S 2 0 3 
UJJV^-C, 0 2 0«xfyys 1 3 1»SS 1 4 3Ufctt**fri**i* , ftBtt©fcaj&« 
ff*>4i*fc*, *S>f&«fJU 
[0 2 2 2] 

NFC-®#gft<7)ii#-Cf*, NFCIPCNear Ffeld Ccnmunicatlon Interface 40 

and Protocol )-l t If ffji*,lfl 7* d hs^^J^U, 
[0 2 2 3] 

024 nm® 2 9 it. NPcafimK Jt*ii#T^ffl 3 n*NFap-i^>Ba*siwt4 0 

[0 2 2 4 ] 

BP ^ , 0 2 4 fi, NFCIP-lu J: *ft 0 NFCSifigS W n * ttJOHfc t SDOco 

[0225] 

* ffitDK, ^T? 7*S 3 0 1 fcfcV>-C\ •fiVi- * t tf&NFQi^ggfi, #)$RFC 
A&S£fiV, Xf7'/S 3 0 2 fcifctr. 7"S 3 0 2 -f x-> x- 9 t £*NFC » 
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aftgfili , 7>r J 7" S 3 0 1 *>«P«RFGA«.gK J: *? , RF7^* K*»tU L^^f o 
^t^lil^fto ^f? 7*S 3 0 2 K*v»T» K*#tB L£ J: tt 

« NFQI-fl J&1I i* , R F 7 -f - ;H' *^fc L T b » & Nj it . ^ <?) R F 7 * - > K Tcf&W. L "C 
^Sfl6<7>NFCJHiS»fc J: jbUotttf ? R F 7-f - IP K*J&*t*v* 

*[0 2 2 6] 

-7?v Xf-/-/S 3 0 2 RF7-f-^K*^iilLT^4^»t?yg?li^^^ 
[0 2 2 7] 

M$,i"4> ^7V/S 3 0 3 -liS 3 0 3- 2^)l f v 7* S 3 0 3 - 1 Kit*, NF 

- T- *«!Ri-*o *-f * 7*S 3 0 3 - 1 sj/i- * t fro fcNFQ»«g 

■ UU «UW1tiSD0!featff^, 7f y/S 3 0 4 *mt&ti>*7"y / S 3 0 4 -US 
3 0 4 - 2 ^ •?*>«»>;*. r v 7* S 3 0 4 - 1 Cjltfo 
[0 2 2 8] 

^f-;7"S 3 0 4 - NFGift36SU\ -y -> 7"* - F*t7*f ^<->3> ( 

fStt-ft) (£H) ^TV7"S 3 0 5C*tf, 20 
[0 2 2 9] 

-7j, T^t-< 7**- H4>aa*fr}*£\ *T5>7*S 3 0 2t5>£>, ^f?7S303 
tHI*?-* Af -y 7"S 3 0 3 - 1 h S 3 0 3 - 2 60 o *>0O*-7 y 7"S 3 0 3 - 2 KJB*. 

» I'- J-*fi#U *f"y 7*S 3 0 4 S-flja-TA^f-? 7* S 3 0 4 - 1 t S 3 0 4 - 2 <7> 
0 t«Af y 7*S 3 0 4 - 2 UiStfo 
[0 2 3 0] 

^f^/S 3 0 4 - 2tli, NFGHtglfi, r ? r -f 7** - KTT * r 4 -> a V 
Ls '/S 3 0 5 iZj&tfo 
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7.#^7i|S3-T*2>o <§Lx Bl2Tliv 37/ K43<k tfl/* x >y ^ ( 

initions) t^LX$>i>o 
[0 2 7 0] 
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